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The  New  Castle  Manufacturing  Company/ 

By  J.  Snowden  Bell  ,'"',        '  "' 

The    New    Castle    Manufacturing    Com-  the  development  of  the  American  locomo-  must    therefore, iv   neccKarily    limited    to 

pany,   of   New    Castle,    Del.,    was   one   of  tive    than    it    would    appear    to    have    re-  the    presentation    of    S'ich    scattered    data 

the    earliest    locomotive    builders    of    the  ceived.      As    in    the    case    of   other    early  bearing  upon  nt  as  have -r-esulted  from  his 

United    States,   and    during   its    operation,  locomotive     builders,      its      records      and  research. 


FIG.    1.— LOCOMOTIVE  BUILT   BY   ROBERT   STEPHENSON    FOR   THE    NEW    CASTLE    &    FRENCHTOWN    RAILROAD 


■which  extended  over  a  period  of  more 
'  thas  twenty  years,  the  character  and 
'  extent    of    its    product    were    such    as    to 

merit  a   fuller   recognition   of  its   place  in 


drawings  have  long  since  disappeared, 
and  few  of  those  who  had  personal 
knowledge  and  recollection  of  its  work 
are  now  living.    The  work  of  the  reviewer 


The  earliest  mention  which  has  been 
found,  in  a  publication,  of  the  New  Cas- 
tle Manufacturing  Company,  appears  in 
the  "Report  upon  the  Locomotive  Engincsr 
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and  the  Police  and  Management  of  sev- 
eral of  the  Principal  Railroads  of  the 
Northern  and  Eastern  States,"  by  J. 
Knight,  chief  engineer,  and  Benjamin  H. 
Latrobe,  engineer  of  location  and  con- 
struction, Baltimore  &  Ohio  Railroad, 
Baltimore,  1838.  The  report  is  dated. 
May  14,  1838,  and  in  the  section  refer- 
ring to  the  New  Castle  &  Frenchtown 
R.  R.,  the  tcllpwing-  statement  is  made 
(p.  33): 

"The  comjjaiiy  had  *heir  engines  re- 
paired at  a  shop  of  tlie:r  own  in  New 
Castle,  until  the  last  few  months,  within 
which  time  the  repairs  have  been  exe- 
cuted at  the  engine  manufactory  of  the 
New   Castle  Conipany.'' 

The  New  Castle  &  Frenchtown  Rail- 
road extended  from  New  Castle,  on  the 
Delaware  River,  to  Frenchtown,  on  the 
Elk  River,  a  tributary  of  Chesapeake 
Bay,  a  distance  of  about  16  miles,  and 
was  intended  to  |orm  ''pai't  of  the  great 
highway  between  the  cities  of  Philadel- 
phia and  Baltimore."  The  road  was 
opened  with  a  single  track  in  February, 
1832.  It  was  for  some  years  thereafter 
operated  in  connection  with  steamboats 
between  Philadelphia  and  New  Castle, 
and  between  Frenchtown  and  Baltimore, 
the  trip  occupying  from  7  o'clock  A.  M., 
to  "an  early  hour  in  the  afternoon,"  as 
indefinitely  stated  in  a  newspaper  adver- 
tisement of  March,  1834. 

The  New  Castle  &  Frenchtown  Railroad 
is  stated  to  have  been  "one  of  the  first 
railroads  in  the  United  States  to  make 
regular  passenger  movements  in  cars 
drawn  by  locomotive  engine  power."  In 
the  report  of  Knight  and  Latrobe  before 
referred  to,  the  company  is  said  to  have 
then  had  six  locomotives,  a  list  of  which 
is  given  on  page  34,  five  having  been 
made  by  Robert  Stephenson,  of  Newcastle, 
England,  and  one  by  E.  A.  G.  Young,  of 
New  Castle.  The  first  of  the  Stephen- 
son engines,  which  was  operated  on  the 
opening  of  the  road,  is  briefly  described 
in  Wood's  "Practical  Treatise  on  Rail- 
roads," First  American  edition,  Philadel- 
phia,  1832,  as   follows : 

"A  locomotive  engine  of  the  latest 
pattern  (made  by  Robert  Stevenson,  of 
Newcastle-upon-Tyne,  England),  has  been 
imported  by  the  company.  The  spokes 
of  the  wheels  are  wrought-iron  tubes, 
bell-shaped  at  their  extremities;  the  rim 
and  hub  cast  on  them — the  union  being 
effected  by  means  of  borax.  The  wheels 
are  encircled  by  a  wrought-iron  tire  and 
flange — the  latter  is  very  diminutive,  and 
will  require  enlargement.  The  weight  of 
the  engine  is  not  adapted  to  a  railway  of 
slender  proportions,  composed  of  timber 
and  light  rails"    (page  532). 

The  accompanying  illustration,  Fig.  1, 
is  a  reduced  reproduction  of  a  print  which 
was  furnished  to  the  writer  by  Messrs. 
Robert  Stephenson  &  Co.,  Ltd.,  Darling- 
ton, England,  and  is  believed  by  them  to 
represent    the    first    locomotive    built    by 


Robert  Stephenson  for  the  New  Castle  & 
Frenchtown   Railroad. 

The  letter  which  accompanied  the  print 
gives  the'  following  particulars  of  the  lo- 
comotive, viz. : 

Makers  No.  23.  Ordered,  2nd  Janr. 
1831,  sent  away  1st  Oct.  Boiler  diam. 
3'— 0",  length,  6'— 6",  No.  of  tubes,  97. 
Firebox,  2' — 3"  long.  Wheels,  Fore  3' — 1". 
Aft,  S'— 0".  Centre  &  Centre,  5'— 2". 
Width  of  Ry.  4'— 8^".  Cylinders,  Diam. 
11",  stroke,  16".  Frame,  Breadth,  6' — 3", 
length,  IS' — iy2".  Cranked  Axle,  4  ins. 
diam.  in  the  centre  part  and  bearings  just 
out  side  of  the  cranks.  Crank  Pin,  3%"; 
End  Bearing,  3"  diam.  and  6"  long ;  8  inch 
cranks,  2' — 7"  centre  and  centre.  Plain 
axle,  3;^"  diameter. 

Knight  and  Latrobe's  report  states  that 
the  weight  of  this  locomotive  was  9  tons, 
of  which  6  tons  was  on  the  driving  wheels, 
and  gives  the  following  particulars  of  the 
Stephenson  engines  of  the  New  Castle 
and   Frenchtown  Railroad : 


FIG.    2— YOUNG   PATENT   OF    1833.     A    DE- 
VICE      FOR      PREVENTING      EMISSION 
OF   SPARKS 

"The  cylindrical  part  of  the  boilers  of 
these  engines  is  of  plate  7/16  inches  in 
thickness.  The  boiler  heads  are  of  yi 
inch  plates,  and  the  copper  of  the  tubes 
is  1/16  in.  thickness.  The  working  effect- 
ive steam  pressure  in  the  boiler  is  said 
to  be  75  lbs.  per  square  inch." 

It  was  further  stated  that  "one  cord  of 
wood  is  consumed  by  a  passenger  engine 
in  a  circular  trip  of  33  miles,  inclusive  of 
that  burnt  in  lighting  up  the  fire,  and 
raising  the  steam,  and  in  waiting  upon  the 
steam  boats." 

These  locomotives  are  of  interest  as 
illustrating  the  English  practice  of  their 
early  date,  which  was  substantially  dupli- 
cated in  the  "Old  Ironsides"  built  by  M. 
W.  Baldwin,  of  Philadelphia,  in  1832,  the 
Locks  and  Canals  Co.  of  Lowell,  Mass., 
and  other  manufacturers  in  this  country, 
whose  operations  began  about  that  time. 
Cranked  axles  were  then  practically  uni- 
versal, and  it  is  probable  that  they  were 
fitted  in  the  first  locomotives  built  by  the 
New  Castle  Manufacturing  Company. 

Edward  A.  G.  Young,  of  New  Castle, 
who  was  the  maker  of  one  of  the  locomo- 
tives (the  "New  Castle"),  listed  in  Knight 


and  Latrobe's  report  as  being  in  service 
on  the  New  Castle  &  Frenchtown  Rail- 
road, in  1838,  had  been  building  locomo- 
tives at  New  Castle,  for  some  years  ear- 
lier, and  seems  to  have  been  favorably 
known  at  that  time.  In  the  description 
of  the  Allegheny  Portage  Railroad,  a  part 
of  the  original  Main  Line  of  the  public 
works  of  the  State  of  Pennsylvania, 
which  appears  in  William  Bender  Wilson's 
History  of  the  Pennsylvania  Railroad 
Company,  Philadelphia,  1899,  it  is  stated 
(vol.  1,  p.  122),  that  two  of  the  three 
locomotives,  which  were  ready  for  ser- 
vice on  the  opening  of  the  road  for  the 
movement  of  traffic  in  the  season  of  1835, 
were  the  "Delaware"  and  "Allegheny," 
which  were  built  by  Edward  A.  G. 
Young.  Regarding  these  engines,  it  is 
further  stated  that  they — 
"reached  Hollidaysburg  April  IS,  1835, 
and  were  sent  to  Johnstown  where  the 
parts  were  fitted  together  and  the  neces- 
sary alterations  made  at  an  ordinary 
blacksmith's  shop,  there  being  no  machine 
shop  in  operation  at  the  time.  Their 
contract  price  was  $5,500  each,  and  it  cost 
$158  additional  per  locomotive  to  trans- 
port them  from  Philadelphia  to  Holli- 
daysburg. The  builder  had  had  several 
years'  experience  in  the  use  of  locomotive 
engines." 

No  description  of  these  locomotives  is 
given  other  than  that  the  "Delaware"  had 
a  crank  axle,  and  it  is  probable  that  both 
of  them,  as  well  as  the  "New  Castle," 
were  built  on  the  general  plan  of  the 
Stephenson   locomotives   shown   in   Fig.    1. 

The  only  other  matter  that  the  writer 
has  been  able  to  develop  as  to  E.  A.  G. 
Young  is  that  a  Patent  was  granted  to 
him  July  22,  1833,  for  "Preventing  the 
emission  of  Sparks  from  the  'Chimney  of 
Locomotives  or  other  Steam  Engines.' " 
This  Patent  was  among  those  that  were 
destroyed  in  the  Patent  Office  fire  of  1836, 
and  were  not  restored,  and  therefore  no 
record  of  it  is  available.  The  following 
brief  notice  of  it,  however,  appears  in 
the  Journal  of  the  Franklin  Institute,  Vol 
XIII,  N.  S.  1834,  p.  36,  from  which,  and 
the  accompanying  diagrammatic  illustra- 
tion, Fig.  2,  the  design  can  be  understood : 

"The  main  flue  is  to  be  covered  with 
fine  wire  gauge,  and  there  are  to  be  four, 
or  any  other  number  of,  additional  flues, 
which  may  proceed  from  the  upper  part 
of  the  main  flue,  and  be  elbowed  so  as 
to  have  their  mouths  upwards;  these  also 
are  to  be  covered  with  wire  gause,  allow- 
ing the  smoke  to  pass,  and  detaining  the 
sparks." 

The  Young  spark  arresters  were  in 
service  on  the  New  Castle  &  Frenchtown 
Railroad.  The  elbowed  arms  were  re- 
moved, at  intervals,  to  be  cleaned,  the  en- 
gine being  pushed  near  an  overhanging 
platform   for  the  purpose. 

As  appears  from  the  report  of  Knight 
and  Latrobe,  the  New  Castle  Manufac- 
turing  Company  had  its  engine  manufac- 
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lory  in  New  Castle  in  operation,  at  least 
a  "few  months"  prior  to  the  date  of  that 
report,  May  21,  1838,  and  the  writer  be- 
lieves that  this  manufactory  was  that 
which  had  previously  been  operated  by 
E  A.  G.  Young,  although  no  record  evi- 
dence to  that  effect  seems  to  be  obtain- 
able. 

The  New  Castle  Manufacturing  Com- 
pany was  incorporated  by  the  Legislature 
of  Delaware  on  June  25,  1833.  It  is 
curious  that  the  first  section  of  the  Act 
reads:  "Be  it  enacted  .  .  .  that  a 
company  shall  be  established  for  the  pur- 
pose of  carrying  on  the  manufacture  of 
cotton,  wool,  grain,  plaster  of  Paris  and 
other  materials,  in  or  near  the  town  of 
New  Castle,"  etc.  This  evidences  how 
little  the  industrial  future  was  appreciated 
at  that  date.     Mr.  .Andrew  C.  Gray,  then 


cnce,  which  is  doubtful,  a  complete  history 
of  the  company's  manufacture  would  be 
impossible,  and  even  a  general  reference 
thereto,  imperfect  and  insufficient,  being 
dependent  wholly  upon  the  recollection  of 
the  reviewer  and  the  extent  to  which  he 
has  been  aided  by  publications  in  which 
the  work  of  the  Company  has  been  referred 
to.  From  these  sources  the  following  is 
presented,  as  comprising  all  the  data  that 
the  writer  has  found  it  possible  to  de- 
velop : 

The  first  locomotive  made  by  the  New 
Castle  Manufacturing  Co.  that  has 
been  found  of  record  is  the  ".Arrow,"  No. 
28,  built  for  the  Baltimore  &  Ohio  R.  R., 
and  put  in  service  February,  1840.  The 
only  reference  to  this  locomotive  is  the 
statement  in  the  Twenty-fourth  .Annual 
Report    of    the    road.    1850,    that    '"Engine 


Samuel  J.  Hayes,  then  Master  of  Ma- 
chinery of  the  same  road,  designed  a  class 
of  locomotives  (4-6-0)  type,  known  as  the 
"Hayes  ten  wheelers,"  the  first  of  which 
was  put  in  service  in  May,  1853.  One 
locomotive  of  this  design,  No.  139,  was 
built  by  the  New  Castle  Co.  and  put  in 
service  in   May,   1853. 

jg  1863,  a  locomotive  of  this  company's 
build,  the  "Virginia,"  No.  1,  was  sent  to 
the  B.  &  O.  R.  R.  Co.'s  Mount  Clare 
shops,  and  was  scrapped.  It  is  believed 
that  this  engine  came  from  the  Hcmpfield 
Railroad,  which  then  extended  from 
Wheeling  to  Washington,  Pa. 

Up  to  that  year,  1861,  almost  the  entire 
locomotive  equipment  of  the  PTiiladelphia, 
Wilmington  &  Baltimore  Railroad  had 
been  constructed  by  the  New  Castle  Manu- 
facturing Company,  19  of  the  32  locomo- 


LOCOMOTIVE    'AMERICA"    BUILT    FOR    THE    PHIL.ADELPHI.\,   WASHINGTON    &    BALTIMORE  RAILROAD  IN  1854 


a  young  lawyer,  practicing  in  New  Castle, 
became  interested  as  a  subscriber  to  the 
stock  of  the  company,  and  about  1840,  or 
shortly  thereafter,  was  elected  its  Presi- 
dent, occupying  that  position  throughout 
its  operation  which  continued  until  about 
1859.  Mr.  Gray  afterwards  became  a  di- 
rector and  president  of  the  New  Castle 
&  Frenchtown  Railroad,  and  he  was  the 
father  of  the  eminent  jurist,  Hon.  George 
Gray,  now  of  Wilmington,  Del.,  whose 
public  services  have  caused  him  to  be 
known  as  Delaware's  foremost  citizen. 
Judge  Gray  personally  stated  to  the  writer 
that  he  remembered  seeing,  when  a  boy, 
the  old  Stephenson  locomotives  of  the 
New  Castle  &  Frenchtown  Railroad,  and 
his  recollection  of  the  design  and  per- 
formance of  the  later  engines  built  by  the 
New  Castle  Manufacturing  Company  is 
lemarkably  clear  and  accurate. 

The  official  records  of  the  New  Castle 
Manufacturing  Company  not  being  avail- 
able  for   reference,  even   if  still   in   exist- 


'Arrow"  had  new  crank  shaft,  new  truck 
frame,  etc."  This  engine  being  thus 
shown  to  be  inside  connected,  differed 
from  four  others  subsequently  built  for 
the  same  road  by  the  New  Castle  Manu- 
facturing Co.  these  being  the  "New 
Castle,"  No.  47,  December,  1846;  "Dela- 
ware," No.  48,  January,  1847;  No.  122, 
December,  1852,  and  No.  164,  July,  1853. 
These  four  engines  were  all  of  the  New 
Castle  Co.'s  standard  design  of  the 
".American"   (4-4-0)    type. 

Thatcher  Perkins,  Master  of  Machinery 
of  the  Baltimore  &  Ohio  R.  R.,  designed 
an  eight  coupled  (0-8-0)  locomotive,  the 
"Hero,"  No.  54.  which  was  built  at  the 
company's  Mount  Clare  shops  in  Balti- 
more, and  placed  on  the  road  in  May, 
1848.  Five  more  locomotives  of  this  spe- 
cial design  were  built  in  outside  shops, 
two  of  them,  the  "Saturn,"  No.  56,  and 
"Memnon,"  No.  57,  by  the  New  (Dastle 
Co.  in  June  and  October,  1848,  respect- 
ively. 


lives  on  the  road  at  the  close  of  the  fiscal 
year,  October  31,  1861,  being  listed,  with 
their  dates,  in  Wilson's  History  of  the 
Pcnnsykania  Railroad  Company,  Vol.  1, 
pp.  323,  324,  and  stated  to  have  been  built 
by  that  Company.  These  locomotives  were 
the  "Victory,"  1847;  "Boston,"  1848; 
"Delaware,"  1851;  "Philadelphia,"  1852; 
"New  Castle,"  1852;  "Wilmington,"  1852; 
"Cincinnati,"  1853;  "Maryland,"  1853; 
"Samson,"  1853;  "Golish,"  1853;  "Penn- 
sylvania," 1853 ;  "America,"  1854  ;  "Con- 
stitution," 1854;  "C.  W.  Morris,"  1854; 
"Virginia,"  1854;  "William  Penn,"  1855; 
"Thomas  Oayton,"  1857;  and  "Princess 
.Anne,"  1858.  Investigation  of  the  old 
reports  of  the  Philadelphia,  Wilmington 
&  Baltimore  R.  R.  Co.,  develops  five  more 
locomotives  that  were  built  by  the  New 
Castle  Manufacturing  Company,  and  were 
in  service  on  that  road,  these  being  the 
"Orion,"  1846;  "Meteor,"  1849;  "Mi- 
nerva," 1849;  "Union,"  1851,  and  "United 
States,"   1851. 
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It  will,  therefore,  appear  that  2'S  of  28 
locomotives  which  the  P.,  W.  &  B.  R.  R. 
had  in  service  prior  to  1858,  were  built 
by  the  New  Castle  Manufacturing  Com- 
pany. Two  of  the  other  three,  the  "Em- 
pire" and  "Magnolia,"  were  built  by  the 
P.,  W.  &  B.  R.  R.  Co.,  and  were  in  sub- 
stantial accordance  with  the  standard  de- 
sign of  the  New  Castle  Company,  as 
embodied  in  the  20  locomotives  specified 
above.  The  characteristic  features  of  this 
design  will  be  recalled  to  those  who  were 
familiar  with  it  by  reference  to  Fig.  3, 
which  is  a  reproduction  of  a  hand  sketch, 
made  by  the  writer  many  years  ago,  of 
the  P.,  W.  &  B.  R.  R.  locomotive  "Amer- 
ica." While  the  drawing  was  not  made 
to  scale,  its  proportions  are  approximately 
correct. 

As  shown  in  the  illustration,  the  stand- 
ard "American,"  or  4-4-0  type  design  of 
the  New  Castle  Manufacturing  Company, 
embodied  a  boiler,  the  firebox  of  which 
had  a  hemispherical  or  "Bury"  dome  at 
its  top;  combined  wooden  and  iron  plate 
frames ;  a  truck,  having  closely  set  axles 
and  springs  which  formed  its  side  frame 
members  and  were  connected  at  their  ends 
to  the  journal  boxes ;  inclined  cylinders, 
set  entirely  above  the  truck  wheels ;  main 
distribution  valves  operated  by  hook  mo- 
tion ;   and   independent  cut  off  valves. 

The  following  details  of  the  "America" 
are  of  record,  viz.:  Weight,  51,000  lbs.; 
weight  on  driving  wheels,  35,500  lbs. ; 
diameter  of  driving  wheels,  66  inches ; 
diameter  of  cylinders,  17  inches;  stroke, 
22  inches;  weight  of  tender,  35,510  lbs. 
It  will  be  observed  that  the  locomotive 
was  a  comparatively  large  one,  at  its 
early  date,  1854,  and  it  is  stated  that  it 
was  run  on  what  was  called  the  "Light- 
ning Train"  lietween  Philadelphia  and 
Baltimore. 

It  is  much  to  be  regretted  that  the  loss 
or  destruction  of  records,  and  the  passing 
away  of  those  whose  recollection  might 
supplement  them,  have  limited  the  narra- 
tion of  the  career  of  the  New  Castle 
Manufacturing  Company  to  the  imperfect 
and  fragmentary  matter  which  is  here 
presented.  The  work  of  the  Company 
fully  entitles  it  to  honorable  mention  in 
the  history  of  American  locomotive  engi- 
neering, and  to  a  much  more  complete 
and  detailed  description  than  it  has  been 
possible  for  the  writer  to  make. 


New  Type  of   Oil-Fuel  Burner 

A  demonstration  of  the  working  of  a 
new  type  of  oil-fuel  burner  was  recently 
given  at  the  works  of  Messrs.  James 
Erskine  &  Co.,  Glasgow.  The  appliance, 
which  is  known  as  the  "Reid-Erskine 
liquid  fuel  atomizer  and  burner,"  is  of 
simple  construction  and  has  no  fine  quan- 
tities of  fuel.  It  is  thus  specially  useful 
where  unskilled  labor  is  employed.  The 
burner,  it  is  claimed,  renders  possible  the 
production  of  heat  from  liquid  fuels  in  a 
simple  and  efficient  manner  by  the  atomiz- 


ing, gasifying,  and  burning  of  the  oil  within 
controllable  temperature  and  independent 
of  any  lower  heating  effects  existing  within 
the  places  set  apart  for  final  combustion. 
In  operating  the  burner,  liquid  fuel  under 
low  pressure  is  projected  into  the  central 
energy  point  of  the  air  or  steam  cone  jet, 
and  is  there  atomized  in  an  efficient  man- 
ner, at  any  capacity  under  which  the 
burner  is  called  upon  to  work.  The  fuel 
after  atomization  forms  a  circular  stream 
of  equal  density,  fuel  atoms  making  a 
combustible  mixture.  To  increase  the 
efficiency  of  combustion,  this  mixture,  in 
place  of  being  fed  direct  to  the  fire  box 
is  directed  into  a  circular  iron  vessel 
partly  lined  with  fire  clay,  and  can  there 
be  initially  ignited  by  the  application  of  a 
crude  torch,  such  as  a  piece  of  waste  dipped 
in  oil.  On  passing  through  the  heated 
fire-clay-lined  portion  of  the  vessel  the 
mixture  is  formed  into  a  highly  combusti- 
ble gas.  Among  the  advantages  claimed 
for  this  type  of  burner  are  the  high  effi- 
ciency and  economy  it  possesses,  due  to 
the  complete  atomization  of  the  liquid  fuel, 
and  the  transformation  of  the  atomized 
fuel  into  a  light  inflammable  gas,  thereby 
producing  complete  combustion. 


Uniform  Gauge  in  Australia 

Once  again  the  question  of  converting 
the  railways  of  Australia  to  a  uniform 
gauge  is  being  considered  seriously.  The 
enormous  expense  prevents  the  adoption 
of  the  scheme  as  always.  Each  time  the 
proposal  is  considered  the  cost  of  the 
alteration  is  considerably  higher  than  pre- 
viously. 

The  foundation  of  all  this  trouble  arose 
from  the,  at  the  time,  trivial  circumstance 
of  a  change  of  engineers  of  the  Sydney 
Railroad  and  Tramway  Company  in  1852. 
In  1846  Mr.  W.  E.  Gladstone,  then 
Colonial  Secretary,  in  a  dispatch  to  the 
Governor  of  New  South  Wales,  recom- 
mended that  all  railways  built  in  Australia 
should  be  of  the  4  foot  S'A  inch  gauge.  In 
1850,  however,  the  engineer  of  the  Sydney 
Railroad  and  Tramway  Company  strongly 
advocated  the  adoption  of  the  S-foot  3-inch 
gauge,  and  in  1852  an  act  was  passed 
making  it  compulsory  for  the  wider  gauge 
to  be  adopted  on  all  railway  lines  built  in 
New  South  Wales,  and  the  governors  of 
Victoria  and  South  Australia  were  duly 
informed  of  this  decision.  In  the  same 
year  the  Sydney  company  changed  its 
engineer,  and  the  new  officer  induced  the 
company  to  alter  its  former  views  on  the 
gauge  question.  In  1853  the  company 
succeeded  in  having  the  1852  Act  repealed, 
and  in  passing  another  making  the  4-foot 
8^-inch  gauge  compulsory.  This  step 
was  taken  without  the  concurrence  of  the 
other  States,  and  a  considerable  amount  of 
ill-feeling  arose,  especially  in  Victoria, 
where  two  private  companies  had  already 
placed  large  orders  for  rolling  stock  to  be 
constructed  to  the  broad  gauge  originally 
chosen   in    New    South    Wales.     In   conse- 


quence Victoria,  having  gone  so  far,  de- 
cided to  adhere  to  the  broad  gauge  as  the 
standard  for  the  State,  while  New  South 
Wales  adopted  the  4-foot  8!^-inch  gauge. 
The  Queensland  Government  from  the 
outset  adopted  the  3-foot  6-inch  gauge  as 
being  best  suited  to  the  colony's  require- 
ments. 

A  conference  between  the  Premiers  of 
all  the  mainland  States  and  the  Prime 
Minister  has  nov\'  decided  that  thousands 
of  miles  of  railways,  some  of  5-foot  3-inch 
gauge  and  some  of  3-foot  6-inch,  shall  be 
taken  up  and  relaid  to  the  4-foot  85^-inch 
gauge,  in  order  to  bring  about  uniformity 
throughout  the  commonwealth.  This  will 
be  an  enormous  undertaking.  It  has  been 
officially  estimated  that  it  will  cost 
£57,000,000  to  make  all  lines  conform  to 
the  4-foot  85^-inch  gauge,  and  that  a 
smaller  scheme,  applying  only  to  the  main 
line  forming  interstate  railway  communi- 
cation between  Brisbane  and  Perth  via 
Sydney,  Melbourne  and  Adelaide  would 
cost  £22.000,000. 


Interesting  Figures  of  Equipment  Main- 
tenance on   the   Baltimore   &   Ohio 

A  noteworthy  feature  of  the  Baltimore 
&  Ohio's  annual  report  is  the  compara- 
tive figures  which  are  given  for  the  years 
1911  to  1920.  A  perusal  of  the  several 
tables  showing  these  figures  brings  out 
details  which  explain  strikingly  the  rea- 
son for  the  net  railway  operating  deficit 
which  the  road  experienced  in  1920.  The 
tables  develop  the  interesting  fact  that 
the  wages  of  engine  crews  in  1913  aver- 
a,ged  $10.88  per  100  locomotive-miles.  In 
1919  they  averaged  $18.70  and  in  1920. 
$24.43.  Fuel  per  100  locomotive-miles  in 
1913  was  $9.58;  in  1919  it  was  $22.96  and 
in  1920.  $36.81.  The  total  cost  per  100 
locomotive-miles  in  1913  was  $36.66;  in 
1919  it  was  $100.78  and  in  1920,  $122.98. 


President  Hanna's  New  Year's  Message 

D.  B.  Hanna,  President,  Canadian 
National  Rys.,  issued  the  following  mes- 
sage, Dec.  22,  1921  :  "In  my  first  Christ- 
mas message  to  Canadian  National  Rys. 
employes  three  years  ago,  I  asked  for 
your  co-operation  in  making  a  success  of 
Government  owned  railways,  and  stated 
that  our  duties  to  that  end  should  be 
regarded  as  a  public  trust.  I  am  glad  to 
say  that  I  feel  we  have  had  the  loyal 
support  of  all  employes  in  our  efforts  to 
make  the  Canadian  National  Rys.  an  effi- 
cient transportation  system.  The  im- 
provement in  operating  results  in  the  last 
few  months,  and  the  better  relative  posi- 
tion which  the  National  System  enjoys, 
are  gratifying  to  the  management  and 
reassuring  to  the  Canadian  public,  and  I 
desire  to  express  my  hearty  appreciation 
of  the  co-operative  efforts  of  officers  and 
employes.  We  can  only  hope  to  succeed 
through  the  whole  hearted  efforts  of  our 
organization,  and  the  work  in  the  main 
must  be  done  by  those  in  the  field. 
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Economical  Speed  of  Freight  Trains 

The  full  horsi'iMwcr  capacity  of  modern 
freight  train  locomotives  is  probably  not 
reached  at  speeds  much  under  30  to  35 
miles  per  hour,  and  in  operating  such  en- 
gines on  the  basis  of  capacity,  the  most 
economical  fuel  consumption  rate  is,  in  all 
probability,  not  to  be  reached  short  of 
these  speeds.  This  matter  is  of  import- 
ance in  considering  the  economical  speed 
of  freight  trains  for  the  reason  that  the 
conditions  which  fix  the  maximum  tonnage 
usually  apply  for  a  comparatively  small 
liortion  of  the  total  distance  covered ; 
hence,  if  the  full  horsepower  capacity  of 
the  locomotive  is  to  be  utilized  with  the 
raluced  tractive  effort  required  over  the 
remaining  portions  of  the  district  it  can 
only  be  done  by  increasing  the  speed.  In 
discussing  this  matter  from  the  standpoint 
of  American  locoinotive  conditions,  a  case 
may  be  cited  of  a  modern  2-8-2  type  loco- 
motive capable  of  developing  about  65  per 
cent  of  its  maximum  tractive  effort  at  a 
speed  of  25  miles  an  hour.  It  can  do 
so  only  at  the  expense  of  a  36  per  cent 
increase  in  the  amount  of  fuel  per  unit  of 
work  produced,  over  the  amount  required 
to  maintain  the  same  tractive  effort  at 
20  miles  per  hour,  while  the  increase  in 
the  fuel  consumption  per  unit  of  work- 
required  to  maintain  the  maximum  speed 
of  25  miles  an  hour  over  that  required  to 
operate  at  IS  miles  an  hour  is  about  55 
per  cent. 


Reorganization  of  the  Spanish  Railways 

.As  the  railroad  situation  is  one  of  the 
greatest  problems  now  facing  the  Spanish 
government,  a  move  towards  ultimate 
ownership  by  the  government  is  receiving 
the  most  careful  consideration.  The  pro- 
ject provides  for  the  operation  of  the 
roads  by  their  owners  jointly  with  the 
government,  but  the  latter  shall  make  and 
pay  for  in  accordance  with  the  law  all 
acquisitions  of  material  which  may  be 
needed  for  the  railways  at  present  and 
for  construction  of  new  lines  in  every  way 
as  an  owner.  A  council  of  IS  members 
is  provided  to  administer  and  supervise 
the  exploitation  of  both  government  and 
privately  owned  roads,  and  to  fix  rates. 
Six  members  of  this  council  are  to  be 
representatives  of  and  named  by  the  pres- 
ent privately  owned  roads ;  all  others  are 
to  be  more  or  less  representatives  of  the 
Government  and  named  by  it. 

Perpetual  concessions  to  private  com- 
panies are  to  be  reduced  to  a  period  of 
99  years,  and  the  right  of  the  Government 
to  take  over  the  roads  at  the  termination 
of  the  concession  is  recognized.  Under 
certain  conditions,  concessions  may  revert 
to  the  State  prior  to  the  termination  of  the 
stipulated  period,  and  restrictions  as  to 
disposal  of  railway  properties  now  held 
by  individuals  are  embodied.  Points  of 
timely  interest  are  the  provisions  for  re- 
grouping  and    reclassification   of    railways 


with  a  view  to  better  commercial  service 
and  increased  strategic  value;  definite 
measures  for  retirement  of  laborers  on 
pension ;  and  the  council's  right  of  estab- 
lishing or  revising  tlie  tariff.  In  the  lat- 
ter case  the  council  shall  be  animated  by 
two  considerations:  I-'irst,  the  best  inter- 
ests of  the  company  in  question ;  second, 
the  general  interest,  with  a  special  view 
to  the  effect  of  the  new  tariff  on  through 
rates  liaving  to  do  with  two  or  more  lines. 


Latest    Returns    on   American    Railroad 
Investments 

Official  investigations  made  during  the 
closing  days  of  December  show  that  the 
net  income  of  Class  7  American  railroads 
for  1921  will  be  approximately  $561,- 
665,221.  This  is  $584,004,000  better  than 
1920.  This  still  falls  $131,347,000  short  of 
meeting  the  fixed  charges  of  the  carriers. 

To  put  if  another  way,  the  net  operat- 
ing income  for  this  year  yields  a  return 
of  about  3  per  cent  on  the  tentative  valu- 
ation of  $18,900,000,000  made  by  the  Inter- 
state Commerce  Commission  to  base  rates 
upon  in  July,  1920.  This  3  per  cent  may 
be  measu.ed  against  the  6  per  cent  return 
contemplated  by  the  transportation  act. 
The  returns  are  only  one-half  what  the 
law  allows,  but  at  that  the  showing  is 
far  better  than  some  of  the  gloomy  pic- 
tures painted  by  the  executives  during  the 
recent  wage  controversy. 

The  deficit  of  the  roads  for  1920  was 
$715,351,000,.  while  for  1921  it  will  be  about 
$131,347,000,  so  Mr.  Thompson's  compu- 
tations show.  This  is  about  the  most  en- 
couraging view  of  the  progress  of  the  rail- 
ways back  toward  normalcy  so  far  pre- 
sented. 

Fixed  charges  of  the  railways  this  year 
amount  to  $693,012,379,  the  bureau's  fig- 
ures show.  The  tables  show  the  roads 
slashed  $1,257,909,000  off  their  operating 
expenses  this  year. 


New  Rule  Affecting  Overtime 

On  December  14  the  United  States 
Labor  Board  issued  an  additional  appeal 
affecting  over  half  a  million  railroad  men. 
Under  the  new  ruling  time  and  one-half 
rates  are  to  be  paid  after  the  tenth  hour 
of  work  instead  of  after  the  eighth,  as 
under  the  old  national  working  agreement. 
The  finding  reafiirms  the  "basic"  eight- 
hour  day.  It  sets  forth  that  "except  as 
otherwise  provided  in  these  rules  eight 
consecutive  hours,  exclusive  of  the  meal 
period,  shall  constitute  a  day's  work." 
That  is  word  for  word  from  the  old  rules. 
But  punitive  overtime  rates  do  not  begin 
until  after  ten  hours'  work.  For  the  ninth 
and  tenth  hours  pay  is  to  be  at  the  regu- 
lar hourly  rate.  After  that  the  50  per 
cent  extra  goes  on. 

While  this  a  pronounced  change,  the  old 
national  agreement  applied  the  same  prin- 
ciple  to   a    large   class   of   maintenance   of 


way  employes.  Under  the  old  rules  the 
time  and  one-half  rate  began  after  the 
tenth  hour  for  laborers  employed  in  extra 
or  floating  gangs,  whose  employment  is 
seasonal  and  temporary,  when  engaged  in 
work  not  customarily  done  by  regular  sec- 
tion gangs.  In  the  new  rules  the  board 
extends  this  principle  to  regular  track 
hands. 


Recovery  of  Unburned  Fuel 

Serious  attention  is  being  given  to  the 
recovery  of  unburned  fuel  from  boiler 
furnace  refuse,  and  a  recent  report  issued 
by  the  LInited  States  Bureau  of  Mines 
shows  that  as  much  as  20  per  cent  of  fuel 
was  recovered  in  two  special  tests.  The 
report  states  that  the  washed  fuel  had  an 
ash  content  of  25.5  per  cent  and  an  average 
calorific  value  of  9,754  B.  t.  u.  The  heat- 
ing value  of  the  dry  screenings  ordinarily 
lired  at  the  plant  is  about  10,000  B.  t.  u. 
to  11,000  B.  t.  u.,  and  the  ash  content  18 
per  cent  to  22  per  cent.  The  yield  of  the 
plant  is  one  ton  of  fuel  from  every  five 
tons  of  refuse  handled.  A  one-table  plant 
which  would  handle  six  tons  to  eight  tons 
of  raw  coal  per  hour  would  treat  five  tons 
per  hour  of  boiler  furnace  refuse,  and  by 
continuous  operation  120  tons  of  refuse 
I>er  24  hours.  The  working  of  the  instal- 
lation would  require  only  a  part  of  the 
time  of  one  man,  and  in  most  cases  the 
freight  charges  on  coal  purchased  in  place 
of  the  recoverable  unburned  fuel  would 
be  more  than  sufficient  to  cover  the  cost 
of  operation. 


Eastern  Railroads  Submit   Scale  of 
Reductions  in  Wages 

About  the  middle  of  December  last 
letters  were  sent  out  by  the  fifty-two  East- 
ern railroads  to  the  local  chairmen  of  the 
railway  unions  that  gave  for  the  first  time 
tlie  new  wage  scale  as  proposed  for  the 
various  classes  of  employees.  In  a  gen- 
eral way  the  reductions  contemplated 
range  from  10  per  cent  for  train  service 
employees  to  as  much  as  30  per  cent  for 
so-called  unskilled  workers.  Conferences 
on  the  proposed  cuts  are  scheduled  to  start 
on  January  16. 

It  is  proposed  to  put  trainmen  back  to 
the  wage  level  that  prevailed  prior  to  May 
1,  1920.  Switch  tenders  will  get  a  mini- 
mum of  $3.20  a  day  and  a  maximum  of 
$4.  Passenger  service  engineers  will  get 
from  $5.60  to  $6.40  per  100  miles  run; 
firemen,  $4  to  $4.88;  freight  engineers, 
$6.10  to  $7.22,  and  firemen,  $4.24  to  $5.44. 
Passenger  and  train  conductors,  under 
the  reductions  contemplated,  will  receive 
$6  a  day;  ticket  collectors,  $4.82;  baggage- 
men handling  express,  $4.50 :  ordinary 
baggagemen,  $4 ;  freight  service  conduc- 
tors, $5.92;  brakemen,  $4.48;  yard  service 
engineers,  $5.60  to  $6.08 ;  yard  service 
trainmen,  $4.16  to  $4.56;  conductors,  $5.33, 
and  brakemen,  $5  a  day. 
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Improvement  in  the  Manufacture  of  Rails 


As  is  generally  known  the  top  end  of 
an  ordinary  steel  ingot — that  is  the  end 
which  is  uppermost  during  the  pouring 
■of  the  steel — suffers  generally  from  a  de- 
fective character.  As  the  metal  cools 
down  and  solidifies  from  the  exterior  of 
the  ingot  inwards,  bubbles  of  gas  or  air 
enclosed  in  the  molten  steel  during  the 
pouring  are  forced  inwards  and  upwards 
until  they  collect  in  a  central  "pipe," 
wliich  extends  a  certain  distance  down- 
wards from  the  top  of  the  ingot.  On  this 
account  it  is  essential  that  during  the 
rolling  a  sufficient  percentage  of  the 
rolled-out  bloom  shall  be  cut  from  the 
end  representing  the  top  end  of  the  orig- 
inal ingot  to  insure  soundness  in  the  re- 
mainder. This  crop  is,  of  course,  waste 
steel,  and  it  is  the  desire  of  the  steel- 
maker to  reduce  it  to  the  smallest  limit 
reasonably  possible. 

It  is  surprising  that  more  detailed  at- 
tention has  not  been  paid  hitherto  to  the 
question  of  producing  thoroughly  sound 
ingots.  Among  experiments  recently  made 
there  is  one  that  has  attracted  consider- 
able attention.  It  consists  of  appliances 
whereby,  after  the  ingot  has  been  poured, 
the  top  has  been  kept  hot  by  means  of 
an  air-blast  playing  on  a  layer  of  char- 
coal, held  in  a  specially  designed  "sand- 
head"  fitted  on  to  the  mould,  for  a  period 
of  from  20  to  40  minutes,  until  the  metal 
in  the  head  has  finally  set.  This  "sink- 
head"  process  has  the  effect  of  feeding 
molten  metal  into  and  thus  practically 
eliminating  the  central  pipe  in  the  ingot, 
so  that  virtually  the  whole  of  the  metal 
under  the  sink-head  itself  is  sound  steel. 
This  is  known  as  the  Hadfield  process, 
and  its  effectiveness  has  recently  received 
striking  confirmation  from  a  series 
of  tests  carried  out  by  the  Pennsylvania 
Railroad  under  the  supervision  of  a  com- 
mittee who  decided  to  purchase  100  tons 
of  Hadfield  sink-head  ingots  from  Had- 
fields  of  Sheffield,  England,  and  to  have 
rolled  into  rails.  The  rolling  was  car- 
ried out  by  the  Maryland  Steel  Company, 
of  Sparrows  Point,  Md.,  at  the  same 
time  that  a  number  of  ingots  were  rolled 
into  rails  for  the  same  company  in  order 
that  a  detailed  comparison  might  be  made, 
more  especially  as  to  the  actual  percentage 
of  each  ingot  that  was  finally  available  as 
serviceable  rails. 

The  Hadfield  ingots  numbered  il  in  all ; 
they  were  made  in  a  small  Bessemer  acid 
converter,  and  each  ingot  represents  a  sep- 
arate heat.  Deoxidization  was  effected  in 
the  moulds  with  aluminum;  the  ingots 
were  cast  bottom  upwards,  t.  e.,  with  the 
sink-head  above  the  large  end  of  each 
ingot.  The  Maryland  comparison  ingots 
numbered  IS,  and  represented  portions  of 
three  different  heats  from  basic  open- 
hearth   furnaces,   made   on   three   different 


dates.  For  the  purpose  of  making  the 
comparison  as  complete  as  possible,  each 
group  of  five  comparison  ingots  received 
different  treatment  in  casting.  Ingots 
MI-MS  were  of  "rising"  steel,  and  were 
chilled  on  top  with  iron  caps  but  not  de- 
oxidized with  aluminum;  ingots  M6-M10 
were  also  of  rising  steel,  but  deoxidized 
with  aluminum,  and  chilled  on  top  in  this 
case  with  water;  ingots  Mil -MIS  were 
made  from  quiet  or  "killed"  steel  deoxi- 
dized with  aluminum  but  not  chilled.  The 
sink-head  ingots  weighed  S,300  lbs.  each, 
and  the  comparison  ingots,  7,300  lbs. 
Comparison  was  thus  made  between  four 
different  kinds  of  steel — different,  that  is 
to  say,  as  regards  the  casting  practice  em- 
ployed— and  of  two  types  of  ingot  form. 
Chemical  composition  and  test  properties 
of  all  the  ingots  were  on  the  average 
very  similar,  except  that  the  comparison 
ingots  contained  a  mean  percentage  of 
0.75  nickel  and  0.28  chromium,  both  of 
which  elements  were  absent  in  the  sink- 
head  ingots. 

Stress  is  laid  in  the  report  on  the  uni- 
form chemical  composition  of  the  sink- 
head  ingots.  An  analysis  taken  from  the 
rails  at  a  position  just  under  one  of  the 
top  corners  of  the  head  reveals  an  aver- 
age carbon  content  of  0.648  per  cent., 
with  an  average  deviation  from  mean  as 
low  as  0.017  per  cent.  The  average  phos- 
phorus content  in  the  same  position  was 
0.032  per  cent.,  with  an  average  devia- 
tion of  0.002,  and  sulphur  0.047,  with  a 
deviation  averaging  0.004  per  cent.  Man- 
ganese, averaging  0.89  per  cent.,  and  sili- 
con, were  also  very  uniformly  distributed. 
Carbon  estimated  from  the  same  position 
in  the  rails  from  the  comparison  ingots 
avera.ged  0.645  per  cent.,  but  the  average 
deviation  from  mean  was  0.036  per  cent. 
Manganese  in  the  comparison  rails  aver- 
aged 0.70  per  cent.,  and  phosphorus  the 
low  figure  of  0.019;  in  group  Mll-MlS, 
however,  the  phosphorus  was  at  an  aver- 
age level  of  0.028  per  cent.,  which  closely 
compares  with  the  figure  of  the  sink-head 
ingots,  and  for  this  reason,  as  well  as 
the  method  of  casting  adopted  in  the  case 
of  Mll-MlS  ingots,  this  sub-group  is 
really  the  best  for  comparison  with  the 
sink-head  ingots.  Sulphur  in  the  com- 
parison ingots  reached  high. 

The  section  into  which  the  ingots  were 
rolled  was  the  100  lb.  per  yard  Pennsyl- 
\ania  Railroad  standard  rail,  and  the  re- 
duction from  ingot  to  rail  was  effected 
by  13  passes  through  the  blooming  rolls, 
after  which  each  ingot,  now  of  8  inch  by 
8'/^  inch  section,  was  cut  into  two  blooms; 
there  then  followed  with  no  intermediate 
re-heating  six  passes  through  the  rough- 
ing rolls,  four  through  the  intermediate 
rolls,  and  one  finishing  pass — total  24 
passes  in  all.     The  whole  of  the  resultant 


material,  both  serviceable  rails,  rejected 
rails  and  discard  in  the  mill,  was  weighed 
with  great  care,  in  order  to  arrive  at  an 
exact  estimate  as  to  the  proportion  of 
each  ingot  which  was  ultimately  service- 
able. The  customary  surface  inspection 
of  the  finished  rails  for  defects  was  made 
in  the  ordinary  way  by  the  inspectors  of 
the   Pennsylvania   Railroad  Company. 

It  is  now  of  interest  to  look  at  the  re- 
sults obtained  from  the  examination  of 
the  rails.  The  actual  extent  of  piping  and 
segregation  was  arrived  at  by  cutting 
back  the  top  rails  from  each  ingot,  in 
five-foot  lengths,  until  there  was  no 
further  piping  visible,  and  the  segregation 
was  within  the  ma.ximum  limit  of  12  per 
cent.,  which  constituted  one  of  the  con- 
trolling factors  in  the  test.  This  was  de- 
scribed as  the  "discard  to  sound  steel." 
Owing  to  uncertainty  as  to  the  actual  lo- 
cation of  the  sink-head  junction  it  was 
found  that  an  arbitrary  allowance  would 
require  to  be  made  in  cropping  these  in- 
gots in  the  mill,  as  otherwise  there  would 
be  the  risk  of  having  the  rails  from  the 
top  of  the  ingot  rejected.  Thus  an  8  per 
cent,  discard  only  was  found  to  occasion 
surface  defects  in  at  least  one-half  the 
".'\"' rails,  caused  by  the  junction  between 
sink-head  and  ingot,  the  sink-head  alone 
requiring  an  average  discard  of  9.1  per 
cent.  All  trace  of  piping  appeared  to  be 
eliminated  with  an  average  discard  of  11 
per  cent.,  and  the  effect  of  carbon  segre- 
gation in  excess  of  the  12  per  cent,  al- 
lowance was  but  little  in  evidence  at  this 
limit  of  discard.  It  should  be  added  that 
any  steel  showing  more  than  12  per  cent. 
segregation  of  carbon,  either  positive  or 
negative,  was  discarded  as  unfit  for  use. 

In  the  final  analysis  an  average  of  4.3 
per  cent,  was  cropped  in  the  mill  from 
the  top  of  the  sink-head  ingots,  and  2.5 
per  cent,  from  the  bottom,  at  the  blooming 
mill.  At  the  hot-saw  the  percentage  loss 
on  account  of  hot-saw  crops  from  both 
ends  of  the  bloom,  and  the  special  test 
pieces  cut  in  all  cases,  amounted  to  3  per 
cent.  In  the  examination  of  the  rails  9.1 
per  cent,  was  discarded  on  account  of  the 
sink-head;  in  all,  11.5  per  cent,  of  the 
sink-head  steel  was  discarded  for  chemical 
and  7.2  per  cent,  for  physical  unsoundness. 
The  steel  finally  available  for  rails 
amounted  to  81.6  per  cejit.,  on  the  average 
of  each  original  ingot,  and  this  result 
would  have  been  improved  were  it  not  that 
the  reheating  of  these  ingots  from  the  cold 
condition  necessarily  involved  loss  of 
weight  averaging  some  2.9  per  cent.,  ow- 
ing to  the  additional  length  of  time  occu- 
pied in  the  soaking  pits. 

An  elaborate  series  of  metallographic 
tests  was  also  made  and  threw  additional 
light  on  the  question  of  segregation  and 
soundness,  especially  as  regards  the  pres- 
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ence  of  slag  inclusions,  streaks  and  seams. 
The  smoothness  and  evenness  of  tone  of 
the  sulphur  prints  of  rails  rolled  from  the 
Hadficld  sink-head  ingots  was  character- 
istic of  all  the  prints  made,  and  was  in 
striking  contrast  to  the  markedly  irregu- 
lar prints  obtained  from  the  comparison 
ingot  rails,  some  of  which,  from  the  bot- 
tom of  the  ingot,  showed  the  existence 
of  well-defined  pipes.  In  the  matter  of 
microstructure  the  rails  from  the  sink- 
head  ingots  also  showed  the  greater  uni- 
formity, especially  as  regards  the  upper 
portion  of  the  ingot,  where  the  superiority 
of  the  sink-head  type  was  to  be  expected. 
The  general  structure  of  the  steel  in  both 
cases  was,  however,  fairly  uniform,  ex- 
cept that  in  the  comparison  rails  the  fer- 
ritc  network  is  less  pronounced,  and  in 
some  cases  almost  absent.  In  addition,  a 
detailed  chemical  examination  was  made 
of  a  sink-head  ingot  and  of  sink-head  and 
comparison  blooms,  which  was  split  in  half 
longitudinally  for  this  purpose.  Although 
there  was  a  high  degree  of  segregation 
at  tlie  extreme  top  of  the  sink-head  ingot. 


it  was  proved  that  about  9  per  cent,  dis- 
card would  leave  a  steel  entirely  free  from 
piping  or  appreciable  segregation.  Sul- 
phur prints  taken  from  the  sink-head 
bloom  showed  an  even  tone  throughout,  as 
compared  with  decided  irregularities  in 
the  case  of  the  comparison  bloom ;  the 
latter,  in  addition  had  an  enclosed  pipe 
extending  to   12  per  cent,   below   the  top. 

A  chemical  survey  showed  the  analyses 
of  both  blooms  as  fairly  uniform  all 
through,  except  as  regards  sulphur  in  the 
comparison  bloom,  which,  at  a  point  even 
21  per  cent,  from  the  top  was  as  high  as 
0.12  per  cent. 

The  rails  manufactured  d\iriug  these 
tests  were  laid  at  two  different  locations 
on  the  Pennsylvania  system,  where  a  very 
heavy  traffic  is  carried ;  at  the  first,  after 
11  months'  wear,  the  Hadfield  rails  had 
lost  by  abrasion  0.42  sq.  in.  of  their  cross- 
section,  and  the  Maryland  rails  0.37  sq. 
in. ;  at  the  second  the  rails  were  still  in 
service  at  the  same  date,  and  the  loss  was 
then  16.1  per  cent,  for  the  Hadfield  rails 
and   9.7   per   cent,   by   the  Maryland  rails. 


The  latter  were,  therefore,  evidently  capa- 
ble of  the  harder  wear,  although  the  r«- 
port  admits  that  this  superiority  is  prob- 
ably due  to  their  nickel-chromium  content, 
which  is  absent  in  the  case  of  the  rails 
from  the  sink-head  ingots,  lunphasis  is 
also  placed  on  the  fact  that  it  would  be 
unfair  to  draw  any  general  conclusions  as 
to  relative  performance  in  service  from 
so  few  rails  as  this  investigation  furnished. 
None  of  the  Hadfield  or  the  Maryland 
rails  had  failed  during  their  period  of  ser- 
vice, but  a  limited  test  of  this  nature  was 
not  conclusive  but,  it  is  reported,  will  b« 
repeated  in  the  near  future. 

In  conclusion,  the  report  establishes  the 
fact  that  after  removal  of  the  top  discard 
of  13  per  cent,  the  Hadfield  type  of  sink- 
head  ingot  is  free  from  piping  and  undue 
segregation,  whereas  the  ordinary  type  of 
ingot,  cast  .small  end  up  without  sink-head, 
as  is  usual  in  the  case  of  rail  ingots,  re- 
quires an  average  top  discard  of  26  per 
cent.,  and  even  then  the  remainder  of  the 
ingot  is  liable  to  contain  enclosed  piping 
and  excessive  segregation. 


The  Railroad  Section  of  the  American  Society  of 
Mechanical  Engineers 


It  is  not  so  very  many  years  since  a 
paper  on  a  railroad  topic  was  an  unheard- 
of  event  at  the  annual  meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers. The  broad  general  character  of 
the  interests  of  the  society  did  not  at- 
tract railroad  men  who  had  their  own 
mechanical  associations  which  fully  met  all 
their  needs.  But  as  the  ranks  of  the  me- 
chanical departments  became  more  or  less 
occupied  by  technically  trained  men.  these 
men  trickled  into  the  society's  member- 
ship and  then  naturally  wanted  something 
at  the  annual  meeting  to  interest  them; 
and  when  the  sectional  system  of  holding 
the  technical  sessions  was  introduced,  the 
railroad  section  at  once  took  on  a  vigor- 
ous life,  and  the  papers  presented  to  it 
were  of  an  exceedingly  high  order.  This 
excellence  was  very  manifest  in  the  three 
papers  read  at  the  December  meeting,  a 
second  one  of  which  is  published  in  ab- 
stract in  this  issue. 

The  meeting  this  year  throughout  all 
of  the  sections  was  devoted  to  the  elim- 
ination of  waste  in  the  various  industries, 
and  the  same  policy  was  held  in  connec- 
tion with  the  railroad  section.  The  paper 
published  in  December  on  the  "Container 
Car,"  marks  the  recommendation  of  a 
decided  departure  from  the  old  methods 
of  handling  package  freight  and  one 
somewhat  approaching  the  small  car  and 
warehouse  method  of  loading  that  has 
been  the  practice  in  England.  It  avoids 
the  detailed  handling  of  small  packages  in 
unloading  at  stations  and  only  needs  a 
warehouse   crane   for   the   rapid   unloading 


and  reloading  of  the  main  or  "parent" 
car  as  it  is  called.  It  will  take  some 
time  for  the  railroads  and  the  public  to 
become  accustomed  to  such  an  innovation, 
but  when  once  started  its  popularity 
should  grow  rapidly  as  a  means  of  not 
only  effecting  a  prompt  delivery,  but  of 
avoiding  the  damage  inflicted  on  small 
packages  and  the  innumerable  claims  re- 
sulting therefrom. 

Mr.  Elmer's  paper,  in  this  issue,  is  a 
masterly  analysis  of  the  means  of  getting 
the  most  possible  work  out  of  a  locomo- 
tive for  the  least  amount  of  money.  The 
diagrammatic  method  of  presenting  the  va- 
rious steps  and  of  recording  the  results 
obtained  in  operation  are  quick,  accurate 
and  scientific.  The  method  of  graphic 
representation  of  the  virtual  grades  of  a 
road  should  appeal  to  every  engineer,  and 
the  speed  curves  indicating  the  speed  at 
which  the  several  sections  of  a  line 
should  be  traversed  by  the  several  locomo- 
tives available,  when  hauling  their  full 
tonnage,  would  be  of  great  use  to  a  des- 
patcher  if  worked  out  for  the  whole 
length  of  a  division. 

There  is  just  one  fly  in  the  ointment  of 
this  meeting  and  that  is  the  paucity  of 
discussion.  An  author  who  presents  a 
paper  having  the  merit  of  any  one  of 
the  three  offered  at  this  meeting,  likes  to 
have  a  full  discussion  upon  it.  He  has 
devoted  much  time  and  hard  work  to  its 
preparation,  and  naturally  feels  an  inter- 
est in  learning  how  his  point  of  view 
strikes  his  colleagues.  The  lack  of  dis- 
cussion  on  these  papers  was   not  because 


of  lack  of  interest  on  the  part  of  those 
present,  but  from  lack  of  time.  The 
whole  period  allotted  to  the  presentation 
and  discussion  of  all  three  of  these  pa- 
pers could  very  profitably  have  been  de- 
voted to  any  one  of  them ;  while  to  crowd 
the  three  into  the  short  space  of  less  than 
three  hours  made  it  impossible  to  do  jus- 
tice to  any  of  them. 

It  is  very  easy,  of  course,  to  criticize, 
but  to  suggest  a  remedy  is  quite  another 
matter.  The  papers  are  arranged  for  in 
advance.  The  committee  makes  as  care- 
ful a  selection  as  possible,  but  they  cannot 
tell  decidedly  as  to  their  character  until 
they  are  in  hand,  and  even  then  there  is 
doubt  as  tc  the  discussion  that  they  will 
elicit.  An  advance  computation  of  the 
time  that  should  be  allowed  is  more  than 
difficult,  and  it  is  well  not  to  have  a  flat 
session,  so  a  surplus  of  papers  is,  perhaps, 
the  safe  rule  to  follow. 

The  only  thing  is  that  it  may  possibly 
be  safe  to  trust  to  past  experience.  For 
the  past  few  years  it  has  been  the  rule 
that  not  enough  time  has  been  allowed  for 
discussion.  Why  not  risk  a  little  more 
another  year? 

As  for  the  authors  of  this  year's  papers, 
while  they  may  be  individually  disap- 
pointed at  the  comparatively  scant  atten- 
tion that  their  papers  received,  they  must 
know  from  what  has  been  said  to  them 
that  they  have  presented  remarkably  fine 
specimens  of  work,  and  that  this,  like 
virtue,  should  be  its  own  reward  and  it  is 
likely  that  more  attention  will  be  given  to 
them  in  the  future. 
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Devices  in  Use  in  Locomotive  Repair  Shops 

Tool  for  Boring  Side  Rod  Bushings — A  Shoa  and  Wedge  Spreader — Tool  Post  for  Slotter 


Boring  the  holes  for  side  rod  bushings 
is  no  longer  the  slow  piece  of  work  that 
it  was  when  done  with  the  ordinary  bor- 


the  head  of  the  screw  is  brought  against 
the  other  and  both  are  forced  and  held 
firmly  in  place. 


TOOL  FOR  BORING  SIDE  ROD  BUSHINGS 


ing  bar.  It  is  now  common  practice  to 
bore  these  holes  on  a  drill  press  with  a 
tool  similar  to  that  used  for  boring  the 
large  holes  in  a  tubesheet  for  the  super- 
heater tubes. 

The  illustration  shows  a  substantial  tool 
designed   for   that  purpose. 

The  spindle  is  turned  to  the  taper  of 
a  standard  No.  S  shank.  The  tool-holding 
portion  is  made  so  that  the  arms  drop 
back  and  follow  the  tools,  the  cutting 
edges  of  which  are  nearly  on  the  line  of 
the  same  diameter  so  that  if  there  is  any 
springing  of  these  supporting  arms,  while 
at  work  the  effect  will  be  to  draw  the  tool 
in  towards  the  center  and  make  the  hole 
smaller. 

The  cutting  tool  is  held  in  place  by  an 
L-shaped  strap  and  two  J^-in.  bolts  for 
each.  These  bolts  pass  through  slotted 
holes  in  the  body,  so  that  a  radial  ad- 
justment of  IJi  ins.  of  the  tool  is  possible. 

Shoe    and    \\'edge    Spreader 

This  is  merely  a  small  and  rugged  jack 
that  stands  only  nine  inches  high  over  all 
when  the  screw  is  run  home.  There  is 
a  circular  base  four  inches  in  diameter 
that  may  be  placed  against  one  shoe  while 


the  frame  at  all,  and  the  centers  for  the 
trams  are  always  convenient  and  at  the 
same   level. 

Tool   Post   fob   Slotter 

This  slotter  tool  post  serves  to  carry 
three  tools  and  is  used  for  slotting  out 
the  spade  handle  of  rod  straps.  The  body 
of  the  post  D  is  3J4  inches  wide  and 
1  9/16  inches  thick,  and  ends  at  the  point 
marked  £  in  a  projecting  lug  11/16  in. 
thick. 

The  upper  tool  A  is  held  in  a  hole, 
passing  through  the  body  of  the  post  by 
a  wedge  F,  which  is  driven  in  above  it. 
Below  this  are  the  two  tools  B  and  C. 
These  are  held  in  place  by  a  washer  G 
that  slips  over  the  stud  /,  and  is  tightened 
by  the  unit  H ;  the  stud  being  screwed 
into  the  body  of  the  post. 

As  the  tool  A  projects  farther  out  from 
the  post  than  B  or  C,  it  leads  when  the 
whole  is  fed  into  the  metal  and  roughs 
out   the   center   of   the   slot.     Then   5  and 


The  outside  of  the  body  is  finished, 
and  over  it  a  tramming  stem  is  made  to 
slip  easily.  The  stem  itself  is  only  ^ 
in.  in  diameter,  and  the  band  to  which 
it  is  attached  is  only  one  inch  wide  and 
carries  a  brass  set  screw  by  which  it  can 
be  fastened  in  any  desired  position. 

After  the  screw  has  been  run  out  so  as 
to  hold  the  wedges  and  shoe  in  place  the 
stem  is  adjusted  so  that  it  stands  cen- 
trally between  the  two,  with  the  stem 
projecting  outwardly.  By  having  one  of 
these  spreaders  between  each  set  of  shoes 
and  wedges  on  a  locomotive  the  distances 
from  center  to  center  of  the  pedestals  can 
tie  readily  trammed  by  setting  the  tram 
point  in  the  center  punch  mark  in  the  end 
of  the  stem. 

Then  if  adjustments  have  to  be  made 
the  screw  of  the  spreader  can  be  slackened 
back,  the  wedge  moved,  the  stem  reset  to 
the  new  center  and  the  distances  again 
trammed.  It  can  readily  be  seen  that  this 
method  of  adjusting  the  wedges  is  far 
more  rapid  than  the  old  way  of  calipering 
and  scribing  a  center  line  on  the  side  of 
the  frame,  which  may  soon  become  a  mass 
of  indistinguishable  center  punch  marks. 
With  this  spreader  no  marks  are  made  on 


SHOE   AND   WEDGE    SPRE.VDER 

C  follow,  and  as  they  are  adjusted  so 
that  their  overall  width  is  equal  to  that 
of  the  slot  which  it  is  desired  to  cut,  they 
finish  the  sides  so  that  the  whole  work 
is  done  with  one  set  of  tools  and  one 
setting. 

When  the  tool  A  has  cut  to  the  bot- 
tom of  the  slot,  its  wedge  is  driven  out 
and  the  tool  removed,  and  then  B  and  C 
are   fed  in  until  they,  too,  reach   the  hot- 


January.  1922 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


torn  of  the  slot.  As  these  tools  arc 
rounded  on  their  outer  corners  they  leave 
the  necessary  tillet  at  the  bottom  of  the 
slot. 


Heating  is  continued  for  a  period  of  time 
depending  on  the  depth  of  penetration 
required,  after  which  the  article  may  be 
hardened  by  quenching  in  the  usual 
manner. 


thoroughly    washed    in    water,    dried    and 
oiled. 


Ca'se  Hardening 
A    case-hardening    compound    has    re- 
cently been  favorably  reported  upon  con- 


Renewing  Worn  Files 

Perhaps    the   best    method   of   renewing 


TOOL    POST    FOR    SLOTTER 


sisting  of  25  per  cent  water,  5.5  per  cent 
cyanide  of  potassium.  2.25  per  cent  glue 
or  gelatine.  27.5  per  cent  graphite 
or  col-e  powder,  9  per  cent  wood 
or  animal  charcoal,  5  per  cent 
calcium  fluoride.  9.5  per  cent  potassium 
lerro-cyanide,  6.25  per  cent  carbonate  of 
potash  or  soda  or  both,  5.5  per  cent  silicon 
dio.xide,  and  4.5  per  cent  ammonium  car- 
bonate or  carbamate  or  both.  The  gela- 
tine or  glue  is  dissolved  in  the  water  and 
the  potassium  cyanide  added.  The  other 
ingredients  are  added  as  a  dr>'  mi.xture 
and  the  whole  stirred  to  form  a  paste. 
Thi--  paste  is  applied  to  the  surface  of  the 
article  to  be  carburized.  which  is  pre- 
viously heated  to  a  temperature  of  about 
150°  C.  and  the  whole  is  then  raised  to 
a    temperature   of   not   less   than   900'    C. 


old  files  consists  first  in  cleaning  them 
with  a  "file  card"  after  which  they  are 
placed  in  a  mixture  of  four  ounces  of 
washing  soda  and  one  quart  of  very  hot 
water,  in  which  mixture  they  are  then 
scrubbed  with  a  brush  to  remove  oil,  dirt, 
etc.  The  acid  mi.xture  to  which  the  files 
are  then  transferred  consists  of  four 
ounces  of  sulphuric  acid  in  one  quart  of 
water.  It  should  be  remembered  that 
when  diluting  sulphuric  acid  with  water 
sudden  heat  is  developed  such  that  if  the 
water  is  poured  upon  the  acid  dangerous 
spattering  will  occur.  The  acid  should 
always  be  poured  into  the  water  very 
slowly  and  the  solution  stirred  with  a 
piece  of  wood  or  a  glass  rod.  The  old 
files  remain  covered  in  the  solution  for 
from  10  to  12  hours,  after  which  thev  are 


Development  of  the  Asbestos  Industry 
in  Canada 

A  recent  discovery  was  made  of  as- 
bestos-bearing rock  which  gives  promise 
of  being  of  considerable  value.  Consul 
Norton  F.  Brand  in  a  recent  report  states 
that  the  deposit  is  located  in  the  serpen- 
tine rocks  of  the  Canadian  Pacific  Railway 
connecting  Kcvelstoke  and  .Arrowhead  and 
is  about   four  miles  north  of  .Arrowhead. 

The  Montreal  DaUy  Star  recently  an- 
nounced that  a  large  manufacturing  plant 
for  making  asbestos  products  is  about  to 
be  constructed  in  the  Province  of  Quebec. 
-According  to  this  article  about  80  per  cent 
of  the  asbestos  produced  in  Canada  has 
heretofore  been  exported  to  the  United 
States,  while  nearly  all  of  the  Dominion's 
requirements  of  asbestos  products  has  been 
reexported  from  this  country.  It  is  under- 
stood that  asbestos  constitutes  about  one- 
half  of  the  mineral  production  of  the 
Province  of  Quebec. 


Burning  Coal  Dust 
Owing  to  the  high  cost  of  coal  great 
attention  is  being  given  by  engineers  to 
the  burning  of  coal  in  the  form  of  dust. 
This  process  involves,  of  course,  the 
thorough  pulverising  of  the  coal,  and  its 
success  depends  largely  upon  the  efficient, 
and  economy  of  the  machinery  for  drying 
of  coal  and  reducing  it  to  an  extremely 
fine  powder.  In  order  to  meet  this  prob- 
lem, a  British  inventor  had  devised  a  very 
Compact  plant  on  novel  lines  for  pulveris- 
ing coal.  The  machine  consists  of  a  cast- 
iron  casing  inside  which  a  steel  disc  ro- 
tates at  a  very  high  speed.  On  both 
sides  of  this  disc  are  mounted  four  con- 
centric rings  of  projecting  steel  studs, 
which  intermesh  with  those  on  the  disc. 
The  coal  is  fed  into  the  machine  in  the 
form  of  small  lumps,  and  when  it  im- 
pinges on  the  disc  it  is  thrown  outwards 
away  from  the  shafts,  and  between  the 
fixed  and  revolving  rings  of  studs.  Any 
desired  amount  of  fineness  can  be  pro- 
duced by  this  machine,  which  also  dries 
the  coal  through  the  action  of  a  fan,  which 
draws  air  into  the  casing.  The  inventor 
of  this  machine  has  also  discovered  that 
by  mixing  the  coal  dust  with  a  little  oil, 
it  is  possible  to  get  a  remarkable  degree 
of  heat  out  of  very  inferior  fuels. 


Safety   of  Railway  Passengers 

The  Interstate  Commerce  Commission 
reports  that  the  railways  of  the  United 
States  carried  in  1920  about  1,300.000.000 
passengers,  with  one  killed  for  each  group 
of  5.673.000  carried,  while  in  a  total  of 
472.000,000  people  carried  in  1889.  the 
death  rate  was  one  in  1.523,000.  The 
danger  to  life  of  railway  travelers  in  1920 
was  therefore  less  than  one-third  of  what 
it  was  in  1889,  most  of  the  reduction  ac- 
cruing since  1907. 
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Train  Resistance 


In  all  development,  evolution  tends  to 
vifork  from  the  simple  to  the  complex, 
from  the  amceba  to  man,  as  it  were.  In 
the  later  forties  of  the  last  century.  Gen- 
eral Moran  made  some  investigations  as 
to  frictional  resistance.  They  were  very 
elaborate  for  their  day  and  generation, 
and  from  then  he  enunciated  certain 
simple  laws  of  frictional  resistance  that 
were  held  as  final  for  nearly  forty  years. 
Then  came  the  Westinghouse-Galton  in- 
vestigations that  knocked  Moran's  rules 
out  of  the  ring,  as  it  were,  and  we  learned 
that  frictional  resistance  varied  with 
speed,  temperature,  time  of  contact  and 
a  lot  of  other  factors  which  have  kept  our 
laboratories  busy  ever  since  with  the  end 
very  far  from  being  in  sight.  So  with 
train  resistance  we  started  out  with  a 
very  simple  formula.  Speed  was  the  only 
variable.  We  squared  it,  divided  this 
square  by  171,  added  6  and  there  we  had 
the  resistance  in  lbs.  per  ton  on  a  straight 
and  level  track,  .^dd  half  a  pound  per 
ton  for  each  degree  of  curvature  and  the 
percentage  of  the  grade  times  2,000  for 
uphill  work  and  the  whole  problem  was 
solved,  in  short  order  and  to  the  satisfac- 
tion of  the  man  who  was  content  to  use 
the   formula. 

Then  came  the  more  extended  use  of 
the  dynamometer  car,  and  it  developed 
that  length  of  train  as  well  as  weight  of 
train  had  its  effect  on  the  total  resistance. 
It  appeared,  after  a  time,  that  a  long 
train  required  more  of  an  effort  to  pull 
the  same  tonnage  around  a  curve  than  a 
short  train.  Then  the  relation  of  curve 
to  tangent  began  to  make  its  influence 
felt  as  well  as  length  of  curve,  until  the 
whole  problem  seemed  possible  of  state- 
ment only  by  the  use  of  a  mass  of 
variables.  Well,  if  we  are  to  become  a 
man  instead  of  remaining  an  amceba, 
we  must  put  up  with  complexity  and  in- 
volved   conditions. 

In  his  paper  before  the  December,  1921, 
meeting  of  the  American  Society  of  Me- 
chanical Engineers,  Mr.  William  Elmer, 
division  superintendent  of  the  Pennsyl- 
vania R.  R.  at  Altoona,  gives  a  formula 
for  train  resistance,  which  may  be  re- 
garded as  the  latest  development  in  that 
line. 

In  this  the  resistance  of  the  locomotive 
is  very  properly  separated  from  that  of 
the  train.  That  is,  in  the  formula  for 
train  resistance,  he  excludes  the  locomo- 
tive machinery  and  head  on  resistance  but 
includes  the  remainder  of  the  resistance 
of  the  locomotive,  that  is  its  rolling  re- 
sistance, the  total  resistance  of  the  tender 
and  the  cars  behind  the  tender.  This  is 
represented  by  R. 

The  formula  as  it  has  been  developed 
for  total  train  resistance,  with  the  ex- 
clusions noted  above,  for  a  train  hauled 
by  a  mikado  (2-8-2)  locomotive  is  as 
follows : 


R  =  mo  ;v  -i-  1.5  w  +  .01 

(V  +   16)    V  VtF.V  -I-   (C  -I-  20  G)   II' 
in  which 

/\  ^=  Total  train   resistance    (with   excep- 
tions noted), 

N  =  Number  of  cars  behind  tender  plus 

three    (3),  as  the  equivalent   of  the 

locomotive  and  tender, 
11'=^  Weight    of   entire   train    in    tons    of 

2,(XX}  lbs.,   including  locomotive  and 

tender, 
;■  =  Speed  in  miles  per  hour, 
C  =  Curvature  of  track  at  1  lb.  per  ton 

per  degree  of  curve, 
G  =:  Grade  as  expressed  in  per  cent. 

This  is  for  a  mikado  locomotive.  The 
■ise  of  another  type  would  presumably 
change  the  formula.  Length  of  curve 
has  its  effect,  but  where  the  curve  varies 
in  the  length  of  the  train  as  it  almost  al- 
ways does  under  present  day  conditions, 
where  a  train  may  be  running  over  several 
curves  at  once,  apparently  the  only  way 
to  develop  the  total  resistance  of  a  train 
is  to  plot  a  vertical  profile  over  the  actual 
profile,  as  explained  in  Mr.  Elmer's  paper, 
which  practically  eliminates  the  C  from 
the  formula. 

The  next  step  in  the  development  of  the 
formula  will  be  to  determine  the  effect  of 
length  of  train  on  curve  resistance.  That 
it  has  an  effect  there  is  no  doubt,  the 
point  is  to  determine  what  it  is.  So  our 
simple  little  formula  that  would  have 
been  so  satisfactory  had  it  been  suffi- 
ciently accurate  must,  like  Moran's  laws 
of  friction,  be  relegated  to  the  realm  of 
the  has-beens  with  due  regard  for  the 
usefulness    which    it    once    possessed. 


Bascule   Bridge   at    Chicago 

Unusual  conditions  are  attending  the 
Construction  at  Chicago  of  a  double-deck 
double-leaf  trunnion  bascule  bridge  over 
the  Chicago  River. 

Each  of  the  leaves  is  being  built  in  an 
upright  position  arching  the  tracks  and 
framework  of  the  old  bridge,  and  when 
they  are  completed  it  is  proposed  to  swing 
the  old  central  pier  bridge  out  into  the 
river,  cut  a  V-shaped  hole  in  it  with 
oxy-acetylene  torches,  and  then  lower  the 
new  bridge  into  the  hole  and  across  the 
river. 

The  structure  measures  268  ft.  between 
trunnion  centres,  and  3,600  tons  of  steel 
are  required,  with  2.600  tons  of  counter- 
weight. For  working  it  four  100  h.p. 
electric  motors  will  be  provided,  the  ma- 
chinery weighing  appro.ximately  300  tons. 
The  actual  time  required  for  opening  will 
be  one  minute,  and  the  way  will  be  open 
in  234  minutes  after  a  steamer  whistles 
for  passage.  The  work  when  completed 
will  greatly  facilitate  the  traffic  in  the 
vicinity. 


Coal  Miners  Wages  and  Output 
in  England 

Although  the  price  for  British  coal  for 
export  has  decreased,  it  is  still  too  high 
to  create  a  sufficient  demand,  the  industry 
being  in  that  peculiar  condition  where  a. 
surplus  of  coal  is  piling  up  on  every  hand 
while  prices  are  still  so  high  that  few 
will  buy,  says  a  report  from  Trade  Com- 
missioner Alexander  V.  Dye,  London,  to 
the  Department  of  Commerce.  Unemploy- 
ment is  a  natural  result,  and  there  is  an 
appeal  on  behalf  of  the  miners'  unions  for 
Government  relief  to  tide  over  the  situa- 
tion. Taking  the  South  Wales  district  as 
an  example,  wages  for  the  month  of  No- 
vember were  adjusted  at  a  meeting  of  the 
South  Wales  Joint  District  Coal  Board  at 
Cardiff  on  November  1  on  the  basis  of 
the  auditors'  report.  Wages  will  be  re- 
duced almost  to  the  minimum  under  the 
recent  agreement — that  is,  the  wages  will 
be  about  equivalent  to  only  20  per  cent 
increase  on  the  average  earnings  in  July, 
1914. 

On  the  matter  of  increased  efficiency 
of  the  industry  the  two  lines  of  thought 
which  are  being  followed  are  economy  in 
coal  waste  and  the  increased  use  of  labor- 
saving  machinery.  At  the  present  time 
about  IS  per  cent  of  the  coal  mined  in 
Great  Britain  is  mined  by  machinery,  as 
against  about  59  per  cent  in  the  United 
States.  Doubtless  a  great  deal  can  be 
done  toward  increasing  the  sale  in  this 
country  of  labor-saving  machinery  in  coal 
mining,  and  it  is  significant  that  those 
.American  machinery  exports  which  have 
survived  the  stress  of  the  present  depres- 
sion and  are  still  doing  a  fairly  good  busi- 
ness are  those  which  consist  of  mining 
machines  which  contribute  to  the  lower 
cost   of   mining. 


Railway  Construction  in  Portuguese 
East  Africa  and  Nyassaland 
The  railroad  from  Beira  and  the  east 
coast  of  Portuguese  East  Africa  to  the 
interior  has  been  completed  to  the  Zanque 
River,  a  distance  of  159  miles.  Here  an 
iron  bridge,  with  five  spans  of  90  feet  each, 
must  be  constructed  across  the  river.  This 
line  eventually  is  to  reach  into  the  interior 
of  Africa,  with  Chinde  on  the  Zambezi 
River  as  terminus  for  a  few  years.  The 
new  line  is  proposed  to  connect  this  part 
of  southern  Africa  with  Lake  Nyassa  and 
the  promising  country  thereabouts.  It  is 
to  be  125  miles  in  length  and  will  call  for 
special  engineering  and  a  large  amount  of 
material,  including  some  bridge  construc- 
tion. The  interior  of  Africa  for  which 
Beira  is  the  outlet  is  very  rich  in  natural 
resources,  and  offers  a  splendid  opening 
for  American  capital  in  extensive  develop- 
ment work  that  would  greatly  assist 
American  trade  in  that  part  of  the  world 
and  which  has  been  to  a  very  considerable 
extent  overlooked  in  the  past  but  will  be 
looked  after  in  the  future. 
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Mikado  Type  Locomotive  for  the  Missouri  Pacific  Railway 

111  thi:  issue  of  this  paper  for  September,  u>e   tlie   iMwjster   when   it    is   most   needed,  Tlie  water  spaces  at  the  sides  and  back 

1921,  there  was  published  a  description  of  at  a   speed  of    10   miles   an  hour   without  are  4'/:  in.  wide  and  SVL-  in.  at  the  front. 

tlirec   types   of   locomotives   that   had   just  drawing  on  the  boiler  beyond  its  capacity ;  Tuljcs  length  19  ft. 

been  completed  at  tlie  time.     Tlic  list   in-  for  if  the  boiler  were  not  capable  of  sup-  Tubes  diameter 2'/^  in. 

eluded   three  engines,   but   was   incomplete  plying  sufficient  steam  to  both  the  locomo-  Tubes  spacing J4  in- 

in  th.it  it  lacked  a  mikado  locomotive  the  tive  and  the  booster  undjr  these  conditions  Tubes  numlier 199 

descrii)tion  of   which   was  promised   for  a  the   utility  of   the   booster   would   be   very  Superheater  flues  diameter Syi  in. 

later  issue.     These  mikado  locomotives,  of  materially     lessened.      Tlie    ruling    grade  Superheater  flues  number 45 

which    twenty-live    were    built,    were    de-  where   these   booster    tests    were    made    is  Heating  surface  tubes 2,214  sq.  ft. 

signed  to  develop  approximately  60,000  lbs.  about  five  miles  long,  and  it  is  contended  Heating  surface  flues 1,223 

tractive  force.     Two  of  the  engines   were  that,   if  the  boiler  were  unable  to  furnish  Heating  surface  firebo.x 263 

fitted   with   boosters  and   the   others   were  all  of  the  steam  needed  for  both  the  loco-  Heating  surface  arch  tubes....      27    " 

without   it.     It   has   been    found   that    the  motive    itself    and    the    booster,    the    fact  Heating  surface  total 3,727 

engines  fitted  with  the  booster  will  handle,  would   have   been    developed    in    that   dis-  Superheater  surface  1,051 

on  an  average,  13.5  per  cent  more  tonnage  tance.  Grate  area   67 

tlian   the    sister   engines    not    so   equipped.  The  booster  is  calculated  to  have  added  Diameter  driving  wheels 63  in. 

These  mikado  locomotives   have  displaced  about   10,000  lbs.   to  the   tractive  effort  of  Diameter  front  truck  wheels 33  in. 

the  light  government  type  mikado  locomo-  the   locomotive.      In   the   estimates   of   the  Diameter  trailing  truckwheels 43  in. 

lives  which  were  allocated  to  the  Missouri  builders  (The  American  Locomotive  Co.),  Tank  capacity  water 10,000  gallons 

Pacific   Railroad   during  the   war.     These  the   factor  of  adhesion  of  the  locomotive  Tank  capacity  coal 16  tons 

government    mikados,    it    will    be    remem-  without  the  booster  is  put  at  3.9;  for  those  The  engine   is   fitted  with  piston   valves 

bered,  had  a  tractive  effort  of  approximate-  having  the  booster  it  is  placed  at  4  for  the  14   in.   in  diameter,   having  a  travel  of  7 

ly    55,000    lbs.      These    new    engines    have  driving    wheels    and    6    for    the    trailing  in.  and  an  outside  full  gear  of  %  in.    They 

therefore,  approximately  10  per  cent  more  wheels  to   which   the  booster  is   attached.  arc  set  line  and  line  on  the  exhaust  ports. 


mikado    2-s-:    type    locomotive    for   the    missouri  pacll'ic    r.mlw.-w 
ami:ric.\n  locomotive  company,  builders 

tractive  effort  and  are  handling  about  the  .Xnother  diflFerence  brought  about  by  the  The  engines  which  are  not  fitted  with  the 

same   additional   amount  of   tonnage.  booster  is  a  redistribution  of  the   weights  booster  are  equipped  with  the  Delta  truck 

The  engines  are  also  fitted  with  the  cir-  and    an    increase    of    the    total    weight    in  arranged   for  a   future  attachment  of   the 

cular  plate  designed  by  Mr.  Charles  Harter,  working  order.     This  is  raised  from  320,-  booster,   and    the   Madden   ashpan    is   also 

the  mechanical  engineer  of  the  road,  and  it  000  lbs.  to  327,000  lbs. ;  that  on  the  drivers  arranged  with  the  same  purpose  in  view. 

is  considered  that  the  increase  of  evapori-  was    raised   from   233,000   lbs.   to   237,500  The  following  is  a  list  of  the  specialties 

tive  power  thus  obtained  in  the  boiler,  by  lbs.,  anjl  that  on  the  trailing  wheels  from  that  were  used : 

this  means,  is  responsible  for  the  possibility  56,500  lbs.  to  60,000  lbs.,  while  the  weight  Miner  draft  gear ;  National  dust  guards ; 

of  the  high  performance  that  has  been  ob-  on  the  leading  truck  was  reduced  from  30,-  Duplex  type  "D"  stoker;  Hanlon  sander; 

tained.    The  boiler  itself  is  of  the  ordinary  500  lbs.  to  29,500  lbs.  Okadee  blowofl^  cock;  water  gauges.  No. 

type  having  a  combustion  chamber  23   in.  One    of    the    incidental    details    used    in  5  Reflex ;  electric  headlight,  Pyle  on  IS  and 

deep.    The  circulator  was  designed  for  the  these  locomotives  is  that  of  a  floating  bush-  Sunbeam  on  10  engines ;  O'Connor  firedoor 

purpose  of  making  a  material  addition  to  ing    for    the    middle    connection    bearing,  flange;    Unit    Safety    drawbar,    Franklin; 

the  capacity  of  the  boiler,  and  it  is  estimat-  which    is    considered    to    be    a    great    im-  engines  equipped  with  hand  as  well  as  air 

ed  that  this  addition  amounts  to  about  11.8  provement  over  the  stationary  bushing  for  sanders ;   Barco   smokebox   fittings;    Timco 

P^i"  cent.  engines  of  this  size.  unit   spark   arrester ;    Okadee   tender   hose 

In    some    tests    made    with    the   engines.  The  general  dimensions  of  the  engines  in  complete     with     strainer ;     steam     gauges, 

they  have  been  run  with  the  reverse  lever  addition  to  those  already  given  are  :  Ashton  Valve  Co. ;  safety  valves  including 

in  full  gear  position,  the  throttle  wide  open       Wheel  base  driving  wheels 16  ft.  6  in.  bushings.   Consolidated   Safety  Valve  Co.; 

and  the  engine  drawing  a  full  tonnage  train       Wheel  base  total 36  ft.  3  in.  injector    checks,    Hancock    vertical;    con- 

at  a  speed  of  about  10  miles  an  hour  up  a  Wheel  base  engine  and  tender. 71  ft.  1'/,  in.  stant  resistance  type  engine  truck  with  cast 

ruling  grade  of  1.5  per  cent  with  the  in-       Steam  pressure 190  lbs.  steel    frame;    Franklin   adjustable   driving 

jector    on    and    holding   the   steam    at   the       Firebox  width 84^  in.  box  shoes  and  wedges,  driving  box  shoes 

maximum  pressure.                                                 Fire  box  length IH'i  in.  of  bronze  ;   Chambers  throttle  valve  ;  Lin- 

This  point  made  by  the  oflicials  is  that  All  of  the  firebox  sheets  are  H  in.  thick  strom  tank  syphon :    King  U.   S.   Metallic 

the  circulation  plate  makes   it  possible  to  except  the  tube  sheet  which  is  H  in.  thick.  Packing;  Renu  Gauge  Cocks;  Barco  Flex- 
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ible  Joints ;  Chicago  flange  oilers ;  Nathan 
special  A  main  steam  turret  valve ;  Nathan 
reverse  gear  air  and  steam  throttle  valve ; 
Nathan  whistle;  Tender  brake  beams,  Buf- 
falo Brake  Beam  Co. ;  Franklin  No.  9 
firedoor;  Alco  reverse  gear;  Alco  flexible 
staybolts  and  flexible  expansion  stays ; 
F'ranklin  radial  buffer ;  Commonwealth  en- 
gine bumper  beam  ;  Franklin  grate  shaker  ; 
Franklin  (Elvin)  driving  box  lubricators; 
Johns-Manville  boiler  and  cylinder  lagging 
and  pipe  covering;  Firebrick,  American 
Arch  Co.;  injectors,  Nathan  simplex  No. 
11  type  R  5,000  gal.  lifting;  lubricator, 
Nathan  6  feed  type  No.  166  with  single 
booster  attachment ;  Klinger  No.  5  Reflex 
water  gauge,  Nathan;  Woods  tender  side 
bearings ;   Edna  coal  sprinkler.     ' 

A  blow-off  valve  is  applied  in  the  back 
of  the  dome. 


Nickel  Steel  in  Bridge  Construction 

Commenting  on  tlie  use  of  alloy  steel 
in  bridge  building  The  Canadian  Engineer 
in  a  comprehensive  article  claims  that  it 
would  naturally  be  expected  that  the  first 
step  in  the  development  of  improved  steel 
for  bridge  building  would  be  the  adoption 
of  a  metal  of  higher  carbon  content.  Eco- 
nomical results  were  obtained  by  so  doing 
in  the  Hell  Gate  arch  bridge,  completed  in 
1917.  The  materials  used  in  this  struc- 
ture had  an  ultimate  tensile  strength  of 
from  66,000  to  76,000  lb.  per  sq.  in.,  an 
elongation  in  8  in.  of  generally  20  per  cent, 
and  an  average  reduction  in  area  of  45 
per  cent.  The  rather  small  increase  in 
strength  attained  through  a  higher  car- 
bon content  would  generally  leave  the  so- 
called  hard  steels  at  a  disadvantage  with 
respect  to  nickel  steel,  but  as  the  price  of 
nickel  steel  at  the  time  of  the  construc- 
tion of  the  Hell  Gate  bridge  was  exces- 
sively high,  high  carbon  steel  was  found  to 
be  more  economical.  In  the  644-ft.  riveted 
truss  span  over  the  Ohio  River  at  Louis- 
ville, Ky.,  built  in  1919  by  the  Pennsyl- 
vania Railroad,  this  same  grade  of  high 
carbon  steel  was  used  for  all  main  truss 
members. 

More  extensive  use  has  been  made  of 
nickel  steel  than  of  any  other  special  steel 
for  long  span  bridge  construction.  As  a 
result  of  the  investigations  made  in  1903 
by  Gustav  Lindenthal,  the  eye  bars  of  the 
Queensboro  cantilever  bridge  were  made 
of  nickel  steel.  Following  this,  it  was 
natural  to  employ  this  material  for  the 
stiffening  trusses  of  the  Manhattan  bridge, 
completed  in  1909,  and  in  the  668-ft.  truss 
spans  of  the  municipal  bridge  at  St.  Louis. 
extensive  use  was  made  of  3^  per  cent 
nickel  steel  in  the  rebuilt  Quebec  bridge. 
This  material  was  used  in  the  trusses  of 
the  suspended  span  and  in  certain  parts  of 
the  cantilever  arms,  with  entire  success. 
The  same  experience  attended  the  use  of 
nickel  steel  in  the  591-ft.  arch  span  of 
the  Detroit  Superior  bridge  at  Cleveland, 
built  in  1915. 

One    of    the    most    interesting    develop- 


ments in  the  use  of  alloy  steels  in  recent 
years  has  been  the  employment  of  a  natu- 
ral alloy  of  nickel-chromium  steel,  contain- 
ing from  1  to  l;-2  per  cent  of  nickel  and 
from  0.2  to  0.75  per  cent  of  chromium 
with  small  sulphur  and  pliosphorus  con- 
tent, and  manganese,  as  desired.  The  ore 
from  which  this  steel  is  made  comes  from 
Mayari  on  the  Island  of  Cuba,  and  hence 
the  name.  The  ultimate  strength  of  the 
material  ranges  from  85,000  to  100,000  lb. 
per  sq.  in.,  and  the  elastic  limit  is  at  least 
50,000  lb.  per  sq.  in.  On  account  of  the 
greater  variation  in  the  elastic  limit  than 
occurs  in  a  synthetically  manufactured 
steel,  working  stresses  used  to  be  more 
conservatively  chosen  than  for  other  alloy 
steels.  Because  of  its  natural  origin,  this 
material  is,  under  certain  circumstances, 
able  to  compete  favorably  with  the  steels 
manufactured  according  to  current  pro- 
cesses. Mayari  steel  was  first  used  for  a 
large  bridge  in  the  Harahan  cantilever  at 
Memphis,  Tennessee. 

Interesting  possibilities  were  disclosed 
in  the  use  of  silicon  steel  in  the  720-ft. 
truss  span  of  the  Chicago,  Burlington  and 
Quincey  Railroad  bridge  over  the  Ohio 
River  at  Metropolis,  111.,  built  in  1917. 
This  material  was  a  carbon  steel  with  sili- 
con, carbon  and  manganese  above  the  per- 
centages used  in  ordinary  bridge  steel.  It 
was  found  to  work  out  cheaper  than  May- 
ari or  nickel  steels  in  this  structure.  Eye- 
bars  were  of  nickel  steel,  but  built  up 
tension  members  and  compression  members 
were  of  silicon  steel.  This  material  made 
possible  the  use  of  a  basic  working  stress 
of  25.000  lb.  per  sq.  in.  in  tension  and 
30,000  lb.  per  sq.  in.  in  compression,  ade- 
quately reduced. 


British  Railways  Reduce  Rates 

The  reduction  of  railroad  rates,  so  ur- 
gently demanded  as  a  step  toward  indus- 
trial readjustment,  took  effect  on  January 
1,  1922.  The  reductions  apply  to  England 
and   Wales,   but   not  to   Scotland. 

The  cost  of  all  coal  for  export  will  be 
reduced  about  8  pence  per  ton,  industrial 
ccal  11  pence  per  ton;  altogether,  about 
75  per  cent  of  the  coal  mined  in  the  United 
Kingdom  will  be  covered  by  the  new 
rates.  There  will  be  a  15  per  cent  reduc- 
tion in  the  transport  cost  of  iron  ore,  lime- 
stone, pig  iron,  and  semifinished  steel.  The 
rate  for  finished  steel  products  is  unaffect- 
ed, remaining  100  per  cent  above  the  1914 
basis,  plus  6  pence  per  ton  flat  additional. 
This  phase  of  the  revised  rate  plan  is  not 
favorably  received  by  most  traders. 

The  first  of  the  nine  sections  into  whicli 
the  table  is  divided  deals  with  the  main- 
tenance and  renewal  of  permanent  way  and 
rolling  stock.  The  figures  therein  are  based 
on  the  expenditure  in  1913.  plus  200  per 
cent  due  to  increase  in  prices.  The  charge 
in  1913  was  i2S.000.000;  the  estimate  for 
1920-21  was  £75,000,000.  The  second  head 
deals  with  locomotive  running  expenses, 
based  on  estimates  furnished  by  the  large 


companies  and  allowing  for  increased  cost 
of  coal.  These  are  taken  as  £57,000,000. 
If  a  reduction  based  on  the  decreased  cost 
of  coal  by  27  per  cent  is  allowed,  the  sum 
will  be  approximately  £36,000,000,  yielding 
a  reduction  of  £21,000,000  sterlmg. 

It  is  the  opinion  that  the  reductions  in 
rates  will  not  only  benefit  the  particular 
industries  whose  commodities  are  affected 
but  that,  as  a  result,  trade  in  general  will 
be  stimulated.  The  rates  of  wages  today 
are  adjusted  by  a  sliding  scale  based  on  the 
official  figures  of  the  cost  of  living,  which 
o:i  November,  1921.  was  at  203.  as  against 
100  in  July.   1914. 


Railway   Decontrol 

F.  J.  C.  Poole,  manager  of  the  Great 
Western  railway  of  England  writes  in- 
terestingly on  "Railway  Decontrol,"  stat- 
ing that  what  will  happen  in  the  immediate 
future  is,  a  question  which  not  only 
directly  concerns  every  employe  of  the 
railroads,  but  it,  in  a  large  measure, 
dependent  upon  the  individual  exertion  of 
each  one  of  them.  Henceforth,  the  receipts 
of  the  undertaking  must  be  made  to  exceed 
its  expenses  by  a  margin  sufficient  to  pay 
a  reasonable  dividend  to  those  who  have 
foimd  the  money  to  provide  the  property 
and  plant  by  which  the  industry  is  carried 
on.  To-day  railways  are  confronted  with 
a  difficult  outlook.  Trade  has  been  injured 
by  causes  with  which  everyone  is  familiar. 
On  the  other  hand,  railway  transport 
has  more  formidable  competitors  than 
hitherto.  These  competitors,  moreover, 
are  favored  by  having  a  road  provided 
for  them  largely  at  public  expense,  and  in 
many  cases  the  vehicles  represent  pur- 
chases of  Government  motor  trucks  at 
bargain  prices,  while  the  railways  have  to 
bear  the  handicap  of  high  prices  of  ma- 
terials and  labor.  These  conditions  have 
to  be  faced,  and  it  is  the  manifest  duty 
of  every  employe  to  use  every  means  in 
his  power  to  increase  the  company's  busi- 
ness, to  promote  efiiciency  and  to  effect  all 
possible  economy.  The  railway  urgently 
needs  more  traffic,  and  Mr.  Poole  urges 
every  employe  to  give  full,  immediate,  and 
courteous  attention  to  every  inquiry'  made 
by  the  public,  and  to  spare  no  effort  to 
ensure  efficiency  and  to  give  satisfactioi? 
in  everv  kind  of  service. 


Proposed  Reduction  in  Freight  Rates 

The  Government  has  been  advised  that 
the  railroads  have  agreed  to  make  a  re- 
duction in  freight  rates  on  export  coal  to 
seaboard  points,  the  cut  approximately 
one  dollar  per  ton.  Railroad  rate  cuts  to- 
gether with  the  proposal  of  the  coal  oper- 
ators that  they  are  willing  to  sell  their 
coal  at  production  costs  in  order  to  re- 
cover export  coal  markets  that  have  been 
captured  by  the  British  may  be  followed 
by  reductions  in  other  directions. 
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Avoidable  Waste  in  the  Operation  of  Locomotives 

and  Cars* 


By  WILLIAM  ELMER,  Division  Superintendent  Pennsylvania  Railroad 


Taking  an  average  of  the  performance 
of  the  freight  locomotives  of  the  country 
it  has  been  found  that  they  make  an  aver- 
age of  59.3  miles  per  day,  or  1,800  miles 
per  mcuith,  and  that  they  earn  about  $6.25 
per  mile.  How  can  we  excuse  an  average 
mileage  for  all  the  freight  locomotives 
in  this  country  of  less  than  60  miles  per 
day?  The  locomotive  spends  its  entire 
time  either  in  the  hands  of  the  Transpor- 
tation Department  moving  trains  or  ready 
to  move  trains,  or  in  the  hands  of  the 
Motive  Power  Department  being  repaired 
and  prepared.  Roughly  we  may  say  that 
the  engine  is  in  the  hands  of  each  of  these 
departments  about  half  the  time.  Of 
course  there  is  avoidable  waste  in  each. 

Taking  up  lirst  the  Transportation  De- 
partment, there  are  two  broad  inquiries 
which  may  be  made : — (o)  Are  the  engines 
properly  loaded?  (b)  Are  they  prop- 
erly used? 

.\  track  chart  of  the  road  is  necessary, 
giving  the  distances  from  the  starting 
point  to  the  beginning  and  ending  of  each 
curve  and  tangent,  with  the  degree  of 
curve,  and  elevations  of  points  where  the 
grade  changes.  With  these  data  a  true 
profile  may  be  plotted,  showing  the  ele- 
vations above  sea  level  and  the  actual 
grades ;  but  this  profile  will  not  be  fully 
representative  of  the  resistances  encoun- 
tered by  moving  trains  until  it  has  been 
transformed  into  an  equivalent  compen- 
sated profile  by  superimposing  the  curve 
resistances  on  top  of  the  grade  resistances 
for  each  direction  of  traffic.  We  can  im- 
agine a  level  railroad  so  full  of  sharp 
curves  that  a  very  considerable  resistance 
would  be  experienced  by  a  moving  train. 
Many  experiments  have  been  tried  in  an 
effort  to  find  how  much  resistance  various 
curves  offer  to  a  moving  car,  and  we  will 
take  one  pound  per  ton  of  2,000  lbs. 
per  degree  of  curve.  The  resistance  due 
to  grade  is  fortunately  an  exact  mathe- 
matical quantity— 20  lbs.  per  ton  for 
each  1  per  cent  of  grade.  Therefore 
each  degree  of  curve  offers  the  same  re- 
sistances as  a  0.05  per  cent  grade.  A 
six-degree  curve  had  the  same  resistance 
as  a  0.3  per  cent  ascending  grade.  A 
grade  which  is  climbing  upward  at  the 
rate  of  26.4  feet  per  mile  or  0.5  per  cent 
and  has  in  it  a  six-degree  curve,  or  955 
foot  radius,  will  therefore  have  superim- 
posed on  the  true  grade  of  0.5  per  cent 
the  equivalent  resistance  of  a  0.3  per  cent 
grade  due  to  the  six-degree  curve ;  or  a 
total  equivalent  grade  of  0.8  per  cent.     Of 
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course  to  a  train  coming  down  this  hill 
the  equivalent  grade  would  be  the  differ- 
ence between  these  values,  or  0.2  per  cent. 
The  result  of  such  an  adjustment  is 
shown  in  the  accompanying  engraving.  In 
this  the  solid  line  indicates  the  profile  of 
the  road  as  it  is  laid  out.  At  the  bottom 
is  the  usual  diagrammatic  representation  of 
the  alinement.  The  adjusted  profile  is 
shown  by  the  dotted  line.  In  this  the 
original  grade  has  been  preserved  for  the 
tangent  portions  of  the  line,  while  the 
grade  has  been  increased  for  the  curved 
portions.  The  resultant  is  a  steeper  grade 
than  the  profile  would  show.  In  fact, 
while  the  actual  difference  in  elevation  be- 
tween stations  0  and  24  is  86.77  feet,  the 
curves  have  added  an  equivalent  of  21.467 
feet  more,  or  a  total  equivalent  rise  of 
108.237  feet. 


some  more  complicated  formula  becomes 
necessary  in  the  calculation  of  the  tractive 
power  reciuired  for  moving  trains.  Be- 
sides the  resistances  due  to  curves  and 
grades,  trains  are  affected  by  journal  and 
flange  friction,  wind,  rolling  resistance, 
temperature,  etc. 

It  is  a  well-known  fact  that  trains  can- 
not be  luaded  on  tonnage  alone.  One 
hundred  empty  cars  weighing  20  tons  each 
would  be  a  2,000-ton  train,  and  might 
overload  an  engine  to  the  stalling  point, 
whereas  the  same  engine  on  the  same 
grade  would  handle  twenty-five  80-ton  cars 
with  no  trouble.  The  number  of  axles  is 
the  important  factor,  and  in  order  that  a 
long  empty  train  may  have  the  same  resist- 
ance as  a  short  loaded  train  it  is  neces- 
sary to  use  a  factor  for  each  car  known 
as   the  adjustment   factor  and  this   factor 
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Having  determined  the  equivalent  grade, 
i;  will  be  necessary  to  decide  whether  it 
can  be  operated  as  a  momentum  grade  or 
not.  If  the  length  of  the  grade  or  other 
physical  conditions  on  the  approach  pre- 
vent attaining  any  considerable  speed,  the 
dead  pull  of  the  locomotive  will  have  to 
be  depended  on  to  get  the  train  over.  The 
tractive  power  of  a  locomotive  is  readily 
calculated.  When  a  locomotive  is  moving, 
some  of  its  tractive-power  effort  is  used 
to  overcome  friction  of  the  engine  and 
tender,  and  on  a  grade  some  more  is 
i.eeded  to  lift  its  weight  against  gravity, 
and  at  speeds  of  more  than  six  or  eight 
miles  per  hour  the  boiler  becomes  a  factor 
in  its  inability  to  furnish  enough  steam 
to  follow  the  pistons  with  full  pressure 
under    long    cut-off    conditions,     so    that 


will  vary  with  the  dift'erent  physical  con- 
ditions met  with  on  different  divisions. 
This  involves  the  use  of  the  adjusted  ton- 
rage  rating  now  in  general  use,  with  vari- 
ous modifications  on  different  roads. 

With  this  means  of  adjustment  at  hand 
the  next  step  is  to  develop  tractive  power 
curve  for  the  different  engines,  showing 
the  speed  that  they  should  be  able  to 
maintain  over  that  grade.  Such  a  curve 
is  shown  in  the  diagram  of  the  tractive 
power-speed  and  train  resistance  curves 
shown  herewith.  And  this  can  be  fol- 
lowed by  the  laying  out  of  a  schedule  of 
the  schedule  between  various  towers,  or 
stations,  with  a  proper  allowance  for  de- 
lays and  anah'sis  of  road  conditions,  as 
well  as  of  the  adjusted  profile  and  tonnage 
rating. 
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Now  conies  the  crux  of  the  whole 
matter.  After  the  tonnage  has  been  estab- 
lished, what  are  the  results  on  the  road? 
Do  the  trains  lose  so  much  time  that  they 
cannot  get  over  the  road  without  exces- 
sive overtime?  If  the  dispatching  and 
terminal  and  road  supervision  are  all  that 
they  should  be  and  a  record  has  been 
made  for  a  sufficient  period  from  which 
may  be  drawn  reliable  conclusions,  we  can 
determine  whether  the  overtime  is  exces- 
sive— in  which  event  the  tonnage  should 
be  decreased — or  if  the  majority  of  the 
trains  get  over  the  road  within  the  over- 
time limit,  then  the  tonnage  should  be  in- 
creased. And  in  order  that  the  results 
of  a  day's  work  may  be  immediately 
available  they  should  be  plotted  in  the 
fonn  of  a  diagram. 

So  far  as  the  Motive  Power  Department 
is  concerned  it  is  important  to  have  reli- 
able reports  which  present  promptly  to 
the  responsible  operating  officers  on  the 
succeeding  day  if  possible  all  the  perti- 
nent facts  concerning  the  performance  of 
the  locomotives  available.  Then  in  order 
that  the  locomotives  may  be  used  to  the 
best  advantage  the  facilities  at  the  engine 
terminals  should  be  ample  to  promptly  in- 
spect and   repair  all   arriving  locomotives. 

The  avoidable  waste  in  the  operation 
of  cars  may  be  considered  under  three 
heads : 

a.  The  utilization  of  cars  in  the  hands 
of  agents,   shippers  and   consignees. 

b.  The  handling  and  displacement  of 
cars  in  yards  and  on  the  road. 

c.  The  inspection  and  repair  of  cars  by 
the  maintenance  of  equipment  department. 

The  committee  of  engineers  appointed 
by  Secretary  Hoover  some  months  ago  to 
investigate  waste  in  industry  made  a  most 
amazing  report.  They  undoubtedly  gave 
this  question  careful  study  and  the  report 
that  they  made  brought  out  the  fact  tliat 
the  production  of  this  country  could  be 
immediately  increased  about  SO  per  cent 
by  the  full  utilization  of  existing  facilities. 

So  far  as  the  railroads  are  concerned 
one  great  means  that  suggests  itself  is 
that  the  maximum  loading  be  secured  for 
the  car  in  the  minimum  time. 

It  is  a  fact  not  generally  recognized 
that  car  loading  affects  the  cost  of  rail- 
road operation  very  seriously,  not  only 
because  the  paying  load  may  be  a  small 
percentage  of  the  gross  train  load,  but 
also  because  lightly  loaded  cars  require 
more  tractive  effort  per  ton  than  heavily 
loaded  cars,  e.  g.,  the  average  weight  of 
a  car  is  from  IS  to  20  tons,  while  the 
average  weight  of  all  commodities  is 
averaging  approximately  27  tons.  The 
load  of  the  car  itself  must  be  hauled  with 
every  movement  of  the  contents  and  re- 
quires as  much  tractive  efTort  on  the  part 
of  the  locomotive  per  ton  to  move  this 
weight  as  it  does  for  the  contents,  there- 
fore the  importance  of  keeping  the  per- 
centage of  lading  to  total  weight  as  high 


as  possible  is  self-evident.  Cases  are  on 
record  where  an  increase  of  car  loading 
has  more  than  liquidated  a  car  shortage. 

Next  to  fully  loading  the  cars  comes 
the  prompt  release  of  cars  under  load  as 
a  large  factor  in  the  efficiency  of  a  car. 

After  the  cars  have  been  loaded  and 
waybills  furnished  by  the  agent  to  trans- 
port freight  frcm  point  of  origin  to  desti- 
nation, it  becomes  the  duty  of  the  train 
master  to  arrange  for  movement  and  de- 
livery with  the  least  possible  delay  con- 
sistent with  economical  operation.  This 
necessarily  involves  good  organization  and 
effective  supervision  to  accomplish  proper 
movement  through  yards  and  over  the 
road. 

\Vhen  a  train  from  the  receiving  yard 
has  been  distributed  on  the  various  tracks 
of  a  classification  yard,  the  original  train 
has  lost  its  identity  and  a  variety  of  con- 
ditions may  arise  at  this  stage  of  the 
operation  that  seriously  influence  the  time 
consumed  by  cars  enroute  to  their  desti- 
nation, which  may  necessarily  be  repeated 
from  one  to  many  times  between  the  orig- 


TK.JlCTIVE  POWER-SPEED  AND  TRAIN- 
RESISTA.N'CE  CURVES 
(Engine:  Mikado.  27  X  30  in.;  wheels,  62  in.; 
steam  pressure,  205  lb. ;  superheat,  100  deg. 
f;ihr.  ;  heating  surface,  5193  sq.  ft.;  evaporation. 
9  lb.  per  sq.  ft.  of  heating  surface  per  hour.) 

inating  point  and  destination  of  cars, 
depending  on  the  distance  and  the  terri- 
tory over  which  they  are  moving.  The 
time  required  to  assemble  sufficient  ton- 
nage for  a  train  in  the  classification  yard 
is  very  largely  dependent  on  the  steady 
or  intermittent  arrival  of  trains  in  the 
receiving  yard ;  also  on  the  hauling  capac- 
ity of  road  locomotives  used  on  trains 
dispatched  in  the  same  direction,  which 
may  be  35  or  50  cars  from  one  yard  and 
100  to  115  cars  from  another  yard  for  the 
same  class  of  locomotive,  depending  on  the 
ruling  grade  of  the  division  over  which 
trains  are  being  hauled. 

In  this  connection  another  primary 
cause  of  delay  in  assembling  trains  in  the 
classification  yard  is  to  be  found  in  the 
usual    number    of    classifications    imposed 


upon  certain  yards  for  the  convenience  of 
connecting  divisions  to  meet  their  require- 
ments for  various  reasons,  but  primarily 
due  to  inadequate  track  and  switching 
facilities.  So-called  "prior  classifications" 
are  also  a  source  of  yard  delay  at  the 
point  where  they  are  assembled,  but  the 
time  thus  consumed  is  presumably  offset 
by  saving  in  time  at  the  next  yard  or 
terminal  point  where  such  trains  are  kept 
intact  and  delivered  to  the  division  in 
advance  thereof  without  reclassifying, 
which  means  an  actual  saving  in  the  ag- 
gregate time  consumed  from  shipping 
point  to  destination,  also  in  operating  ex- 
penses. Therefore  a  considerable  portion 
of  yard  delay  is  beyond  control,  owing 
to  prevailing  conditions  that  caimot  be 
eliminated.  However,  there  is  ample  op- 
portunity for  minimizing  yard  and  road 
delays  to  train  movement  by  employing 
the  best  operating  methods,  maintaining 
sound  organization  and  efficient  supervi- 
sion. 

\\'hen  trains  are  hauled  over  the  road 
certain  defects  develop,  and  by  the  time 
they  reach  the  terminal  of  a  run  a  cer- 
tain portion  of  the  cars,  say  3  to  S  per 
cent,  must  go  to  the  shop  for  repairs. 
These  repairs  may  be  light,  medium  or 
heavy.  As  repairing  means  delay,  it 
should  be  the  aim  of  the  operating  offi- 
cials not  only  to  see  that  all  cars  are 
repaired,  but  to  have  the  cars  repaired 
promptly  and  returned  to  service  in  the 
most  expeditious  manner. 

Conclusion 

The  great  secret  of  the  entire  operation, 
therefore,  is  cooperation  and  teamwork, 
ana  these  can  be  checked  by  suitable  re- 
ports. 

The  statistics  which  reach  the  superin- 
tendent's desk,  giving  hourly,  daily,  week- 
ly and  monthly  information,  are  many 
and  varied,  and  originate  from  numerous 
sources,  but  the  reports  scanned  by  the 
author  with  most  interest  each  day  are 
those  which  tell  where  each  of  the  heavy 
road  freight  and  passenger  engines  were 
the  day  before  and  what  they  were  doing. 
There  is  a  maxim,  "Take  care  of  the 
shillings  and  the  pounds  will  take  care 
of  themselves."  It  seems  to  apply  par- 
ticularly to  the  railroads.  Take  care  of 
the  engines  and  the  dividends  will  take 
care  of  themselves.  Of  course  this  could 
not  be  literally  true,  but  there  is  so  much 
involved  in  this  "taking  care  of  the  en- 
gines," embracing  as  it  does  the  time  and 
inferentially  the  money  spent  in  locomo- 
tive repairs,  the  quality  of  back-shop  and 
enginehouse  work  performed,  the  proper 
tonnage  rating,  and  suitable  loading  of 
engines  in  order  to  obtain  the  most  ico- 
nomical  road  speed,  the  reduction  of  de- 
lays getting  into  and  out  of  yards,  the 
inspection  and  repair  of  car  equipment, 
the  efficiency  of  water  stations,  coal-,  sand- 
and  ash-handling  plants,  the  organization 
and    operation    of   wreck    forces,    the   ban- 
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dling  of  local  freight  and  work  trains;  in 
fact,  almost  each  and  every  one  of  the 
thousand  and  one  matters  that  go  to  make 
up  a  successful  operation  of  a  division.  If 
any  one  of  tha  features  named  above  is 
not  functioning  properly,  as  well  as  others 
too  numerous  to  mention,  the  effect  will 
be  seen  in  the  slowing  down  of  the  road 
speed  or  a  lowering  of  the  average  mile- 
age per  serviceable  locomotive  or  a  fall- 
ing off  in  the  loading  efliciency.  All 
these  must  be  at  tlieir  highest  possible 
levels  of  practical  performance,  and  when 
they  are  a  glance  of  the  eye  at  the  daily 
barometer  ought  to  tell  it,  and  when  they 
are  not,  a  few  minutes'  inspection  of  the 
data  ought  to  tell  why  and  point  the  rem- 
edy. The  supervisors  must  have  tracks 
tit  for  speed  and  service;  the  signal  engi- 
neer must  have  communicating  systems 
and  signal  apparatus  in  good  working  or- 
der ;  the  road  foreman  must  have  engines 
properly  rated  and  sufficient  crews  and 
supervision;  the  train  master  must  have 
his  yard  and  read  forces  properly  in- 
structed and  disciplined ;  the  division  oper- 
ator must  have  his  train  dispatchers  and 
signalmen  alert  and  intelligent;  and  the 
master  mechanic  must  produce  the  power 
in  ample  quantity  and  fit  for  service.  If 
the  division  superintendent  can  be  assured 
that  everything  is  being  done  that  can  be 
done  to  have  every  available  engine  in 
service  that  can  be  put  in  service,  and 
that  every  engine  dispatched  is  being 
loaded  to  the  maximum  number  of  cars 
it  can  economically  haul,  then  he  is  as- 
sured of  an  economical  performance  and 
an  avoidance  of  waste  in  the  operation  of 
locomotives  and  cars. 


Bids  for  Electrification  of  Brazilian 
Railway 

The  long-expected  notice  for  sealed  bids 
for  the  electrification  of  the  Central  of 
Brazil  Railway  was  finally  published  in 
the  Diario  Official  for  November  27,  1921. 
The  notice  calls  for  proposals  on  the  elec- 
trification of  stretches  of  the  line,  the  op- 
eration of  traction  and  transport  material, 
the  construction  of  sub-stations,  and  vari- 
ous other  improvements  on  this  important 
Brazilian  railway.  It  is  quite  probable, 
however,  that  a  new  "edital"  will  be  issued, 
as  strong  objections  have  been  made  to 
some  of  the  terms  of  the  present  one. 

The  proposals  will  be  received  on  March 
30,  1922,  at  1  p.  m.  A  bond  of  200  contoj 
is  exacted  to  guarantee  the  signature  of  the 
contract.  After  that  day  and  the  day  fol- 
lowing a  judgment  of  the  fitness  of  the 
competitors,  a  day  will  be  set  for  the 
opening  of  the  proposals,  following  which 
a  selection  will  be  made. 

Only  those  competitors  will  be  consid- 
ered as  fit  who  can  prove,  in  addition  to 
sufficient  capacity,  that  they  have  fur- 
nished and  mounted  large  installations  of 
electric  traction,  including  installations  for 
maneuvers  in  large  railway  yards.     In  or- 


der to  guarantee  the  execution  of  the  con- 
tract, the  bond  will  be  raised  to  500  contos 
of  reis. 

The  works  rcLiting  to  the  suburbs  of  Rio 
de  Janeiro  are  to  be  concluded  within  a 
period  of  two  years  and  the  other  works 
within  a  period  of  three  years,  both  count- 
ing from  the  date  of  registry  and  approved 
by  the  Tribunal  de  Contas. 

There  will  be  three  or  four  substations, 
the  first  being  between  Mangueira  and  S. 
Francisco,  the  second  close  to  Deodoro, 
and  the  third  or  fourth  between  Deodoro 
and   Beleni. 

Thirty  locomotives  will  be  furnished,  10 
for  freight  and  20  for  passenger  trains. 
For  the  suburbs,  66  electric  cars  (carros 
motores)  will  be  acquired,  composed  of  60 
first-class  cars  and  6  second  class;  100  sec- 
ond-class box  cars  will  also  be  purchased. 
For  the  SS  and  SD  trains,  there  will  be 
32  electric  cars  (carros  motores)  and  48 
box  cars    (carros  reboque). 


Electrification  of  Railways  No  Panacea 

The  Canadian  Engineer  states  that  it 
is  typical  of  the  attitude  of  many  persons 
towards  the  electrification  of  railways 
who  have  not  carefully  investigated  the 
subject  that  with  electric  energy  available 
in  large  quantity  and  reasonable  price,  the 
electrification  of  railways  should  be  mere- 
ly a  matter  of  course.  The  experience  of 
railway  engineers  and  operating  officials 
indicates  that  the  matter  is  not  at  all  so 
simple  as  it  appears. 

The  principal  reason  that  branch  lines, 
•  lines  about  railway  terminals  and  favor- 
ably situated  main  lines  have  not  been 
generally  electrified  is  that  the  original 
capital  outlay  is  very  large.  For  ex- 
ample, on  the  Chicago,  Milwaukee  and 
St.  Paul  which  has  a  larger  electrified 
mileage  than  any  other  railway  in 
America,  totaling  in  all  647  route  miles, 
the  cost  of  electrification  was  in  the 
neighborhood  of  $28,000  per  mile.  This 
did  not  include  the  building  of  power 
houses  or  the  development  of  power,  as 
the  necessary  energy  was  purchased  from 
a  private  power  development  company.  It 
is  the  general  experience  that  the  costly 
improvements  necessitated  by  electrifica- 
tion can  only  pay  on  lines  where  there  is 
intense  traffic,  or  where  there  are  espe- 
cially heavy  grades  and  curves,  or  exces- 
sively low  temperature  handicapping  the 
operation  of  steam  locomotives,  or  conges- 
tion and  complication  such  as  occurs  in 
terminals.  An  indication  of  the  care  with 
which  electrification  needs  to  be  carried 
out  in  order  to  he  commercially  prac- 
ticable, is  seen  in  the  fixing  of  the  elec- 
trified zones  on  the  C.  M.  &  St.  P.  Rail- 
way. Originally,  440  miles  were  electri- 
fied in  1914-16,  and  in  1918,  209  miles 
were  added,  separated  by  a  considerable 
distance  where  traffic  conditions  were 
more  favorable  and  where  steam  opera- 
tion was  deemed  to  be  more  economical, 


although  the  grades  and  curves  were  com- 
paratively heavy  and  electric  current  was 
as  cheap  as  on  the  electrified  sections.  In^ 
level  country  the  peculiar  conditions  that 
favor  electrification  on  mountain  divisions 
do  not  exist,  and  only  in  case  there  is  in- 
tense traffic  such  as  on  the  New  York, 
New  Haven  and  Hartford,  where  for  73 
miles  the  line  runs  through  a  thickly 
populated  district  is  it  practicable  to 
electrify. 

Such  investigations  as  have  been  sug- 
gested by  the  Ontario  county  council  for 
railways  with  relatively  light  traffic,  do 
not  appear  to  promise  much.  If,  however, 
the  lines  were  treated  not  as  steam  rail- 
ways operating  by  special  electric  locomo- 
tives, but  as  electric  railways  with  a 
different  class  of  rolling  stock  for  passen- 
ger and  light-freight  traffic,  more  favor- 
able results  might  be  expected. 


The  Railroad's  Rate  Proposal 

In  order  that  more  widespread  relief 
can  be  realized  by  the  agricultural  industry 
from  a  reduction  on  freight  rates,  the  In- 
terstate Commerce  Commission  has  been 
asked  by  the  Association  of  Railway  Ex 
ecutives  to  grant  the  following : 

"1. — A  reduction  for  an  experimental 
period  of  six  months,  of  10  per  cent  in 
carload  rates  on  wheat,  corn,  oats,  other 
grain,  flour  and  meal,  hay,  straw  and  al- 
falfa, manufactured  tobacco,  cotton,  cot- 
tonseed and  products,  except  cottonseed 
oil  and  cottonseed  meal,  citrus  fruits,  other 
fresh  fruits,  potatoes,  other  fresh  vege- 
tables, dried  fruits  and  vegetables,  horses 
and  mules,  cattle  and  calves,  sheep  and 
goats,  hogs,  poultry,  eggs,  butter  and 
cheese  and  wool,  any  reduction  in  such 
rates  made  since  September  1,  1920,  to 
constitute  a  part  of  this  10  per  cent,  it 
being  understood  that  such  reduction  of 
10  per  cent  shall  not  apply  to  traffic  mov- 
ing wholly  within  New  England,  and  that 
if  the  reduction  of  wages  and  labor  ex- 
penses referred  to  in  paragraph  2  hereof 
is  put  into  efifect  prior  to  the  expiration 
of  the  said  experimental  period,  this  lim- 
itation of  six  months  shall  not  appl}  to 
the  said  reduction  in  rates.  It  should  be 
noted  that  the  loss  of  revenue  resulting 
from  this  reduction  would  all  come  out 
of  the  net  revenues  of  the  carriers. 

"2. — The  necessary  steps  under  the  law, 
including,  in  case  of  failure  to  agree  in 
conference,  an  application  to  the  United 
States  Railroad  Labor  Board  to  be  filed 
as  promptly  as  possible,  for  a  reduction 
in  the  wages  of  employes,  with  the  un- 
derstanding that,  concurrently  with  such 
reduction  in  wages,  the  benefit  of  the  re- 
duction thus  obtained  shall,  in  a  manner  ap- 
proved by  the  Interstate  Commerce  Com- 
mission, be  passed  on  to  the  public  in  the 
reduction  of  existing  railroad  rates,  except 
in  so  far  as  such  reduction  in  rates  shaU 
have  been  made  in  the  meantime." 
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The   Dawn  of  a   Better  Day 

Many  ul  tlic  railroad  repair  shops  are 
having  their  forces  enlarged  and  some 
that  were  closed  altogether  are  reopened. 
This  is  the  surest  sign  of  returning  ac- 
tivity and  a  certain  indication  that  the 
worst  is  past.  All  that  is  needed  now  is 
that  the  railroad  men  will  take  up  their 
work  in  earnest.  With  the  eight-hour 
law  established  on  a  reasonable  basis  that 
will  not  likely  be  disturbed  except  under 
the  stress  of  emergencies,  there  need  be 
no  fear  of  the  drudgery  of  overwork. 
Agreements  that  are  found  to  be  disagree- 
able can  be  amended.  Honest  toil  can 
never  be  said  to  be  in  any  sense  humiliat- 
ing. There  is  just  as  much  honor  in 
cleaning  out  an  ash  pan  as  there  is  in 
setting  the  valves  of  a  locomotive,  if  the 
work  is  done  well  and  expeditiously.  We 
have  been  a  long  time  associated  with 
railroad  men  and  \vc  never  knew  one  who 
died  from  overwork,  even  under  the  ten- 
hour  law.  We  are  willing  to  admit  that 
ten  hours  of  strenuous  work  brings  on  a 
sense  of  weariness  that  leaves  little  time 
for  recreation  or  social  intercourse  or 
mental  improvement. 

We  have  noted,  howe^  er,  that  many 
men  have  shortened  their  liv.s.  and  failed 
in  their  duty  to  others,  by   :(■!■:  v      f  the 


way  they  spent  or,  rather,  misspent  their 
leisure  hours.  In  spite  of  long  hours  of 
ill-requited  toil  many  seemed  to  find 
means  to  maintain  their  absurd  and  costly 
vanities.  Others  fell  into  evil  habits,  and 
consequently  fell  by  the  wayside.  Others 
looked  for  trouble  and  found  it.  Others 
had  their  minds,  such  as  they  were,  else- 
where, and  never  anchored  anywhere,  and 
while  we  would  not  preach  the  gospel  of 
sitting  still  under  disagreeable  conditions, 
we  are  assured  that  there  is  a  crown  for 
us  all  somewhere  if  we  could  only  realize 
it   and    cultivate    contentment. 

The  only  real  aristocracies  are  those  of 
character  and  intellect.  Even  among  the 
workingmen  themselves  there  are  among 
them  the  highest  types  of  our  common 
manhood,  not  always  the  best  paid — but 
the  most  thoughtful — men  who  by  the 
exercise  of  self-denial  own  their  homes, 
men  who  have  not  only  found  the  road 
to  the  saving-bank  but  who  keep  on  walk- 
ing on  it  and  while  they  may  sometimes 
be  sneered  at,  they  are  secretly  envied 
even  by  the  thoughtless  and  improvident. 
The  railroad  men  are  by  the  very  neces- 
sities of  their  occupation  generally  distin- 
guished for  their  sobriety  and  reliability, 
yet  there  is  even  among  them  room  for 
improvement. 

Not  only  so  but  the  educational  facilities 
are  now  mightily  enlarged.  Especially  to 
the  young  the  advantages  as  compared 
with  those  of  the  last  century  are  very 
great.  Under  the  improved  system  of  ap- 
prenticeship generally  in  vogue,  and  the 
almost  universal  establishment  of  night 
schools,  there  is  seldom  a  reason  why  a 
good  education  cannot  be  secured  by  al- 
most everybody,  and  while  the  great  bulk 
o*  the  world's  work  will  likely  remain 
of  a  manual  kind,  education  does  not  of 
itself  breed  honest  discontent,  but  teaches 
us  humility  because  all  the  things  that  we 
can  ever  learn  will  remain  infinitely  small 
compared  to  the  things  that  we  shall  never 
know. 

We  may  add  that  these  reflections  are 
not  intended  to  allude  particularly  to 
manual  workers  alone.  On  the  contrary, 
as  is  well  known,  the  largest  number  of 
the  higher  officials,  especially  in  the  me- 
chanical department  of  railroads,  have 
reached  their  positions  by  the  exercise  of 
the  moral  and  intellectual  attributes  that 
we  have  briefly  alluded  to.  If  their 
troubles  are  not  so  apparent  to  the  naked 
eye,  those  who  have  been  there  know  that 
their  multiplex  duties  cannot  be  set  aside 
by  the  eight  hour  law  or  any  other  law. 
Their  responsibilities  haunt  them  at  all 
hours.  Instead  of  encouragement,  evil- 
minded  accusations  and  falsehoods  un- 
founded are  hinted  at  them.  The  old 
order  that  "if  you  see  a  head,  hit  it" — 
seems  to  apply  to  them  in  an  eminent 
degree. 

As  it  is  we  believe  that  we  see  the  dawn 
of  a  better  day,  the  advent  of  a  New 
Year  is  a   good  time  for  new  resolutions. 


and  though  they  are  not  always  kept, 
there  never  was  a  more  fitting  time  than 
the  present  when  they  should  be  kept. 
Let  us  buckle  on  our  armor,  acquit  our- 
selves like  men,  and  be  strong  in  all  that 
becomes  those  who  realize  that  the  slacker 
can  never  be  other  than  an  outcast. 


The   Feed- Water  Heater 

It  is  generally  conceded  that  the  devel- 
opment of  feed-water  heating  for  locomo- 
tives marks  perhaps  one  of  the  most 
promising  subjects  for  increased  fuel 
economies,  and  the  matter  is  being  fol- 
low^ed  with  marked  attention  at  the  pres- 
ent time  It  is  well  to  recall  that  feed- 
water  heating  is  perhaps  the  oldest  form 
of  fuel  economy  sought  after  by  the 
pioneer  engineers,  and  it  is  interesting  to 
note  that  a  patent  was  granted  to  Richard 
Trevethick  and  Andrew  Vivian  in  1802, 
and  the  following  allusion  to  feed-water 
heading  is  made:  "Heats  feed-water  by 
conducting  the  escaping  steam  into  a  cis- 
tern under  a  false  bottom  perforated  with 
small  holes.  A  small  portion  is  driven 
by  a  pump  into  the  boiler  at  each  revo- 
lution of  the  wheels." 

There  appears  to  be  little  doubt  that, 
had  it  not  been  for  the  introduction  of  the 
injector  about  1859,  a  feed- water  heater 
would  now  be  quite  an  ordinary  standard 
locomotive  fitting.  Coming,  however,  as 
it  did  at  a  time  when  the  feed-pumps  in 
use  were  generally  of  the  type  driven 
from  some  part  of  the  locomotive,  with 
the  consequent  inability  to  supply  the 
boiler  when  standing,  except  by  means  of 
the  expedient  of  greasing  the  rails,  and 
causing  the  engine  to  slip — or  the  crude 
"donkey  pump"  that  was  most  wasteful  in 
its  steam  consumption,  an  easy  field  for 
the  injector  was  afforded.  This  latter, 
being  a  light  compact  instrument,  further 
enabled  a  constant  feed  at  all  times  to  be 
available  and  the  delivery  of  hot  water  to 
the  boiler  assured.  Modern  developments, 
both  in  reliability  and  mechanical  perfec- 
tion generally,  have  left  the  injector  still 
the  most  commonly  used  means  for  feeding 
locomotive  boilers  all  over  the  world. 

Feed-water  heaters  are  available  today 
which  have  stood  the  "time"  test— the 
final  test  in  all  locomotive  apparatus — and 
which  supply  hot  feed  to  the  boiler  at 
temperatures  higher  than  could  be  deliv- 
ered by  the  injector,  but  which  have  been 
obtained  by  utilizing  otherwise  lost  heat 
units.  Consequently  an  economy  in  fuel 
is  certain  to  follow,  it  having  been  abun- 
dantly proved  that  for  certain  tempera- 
ture  gains,  definite   fuel   economies  result. 

It  is  considered  by  many  that  in  the 
immediate  future  no  locomotive  will  be 
considered  fully  equipped  unless  provided 
with  a  feed-water  beater,  making  use  of 
otherwise  waste  heat  units  and  delivering 
hot  feed  to  the  boiler  with  a  positive 
economy  in  fuel,  and  incidentally  in  boiler 
repairs. 


January,  1922 


RAILWAY    AND     LOCOMOTIVE     ENGINEERING 


17 


Co-operation    Needed   Among    Railroad 
Men 

111  cloMUg  .1  Infill)  iiitcrcbtiiig  addrcNS 
delivered  at  the  annual  dinner  ol'  the  New 
\ork  Railroad  Club  last  niontli,  ex-Gov- 
einor  H.  W.  Hooper,  vice-chairman  of  the 
Railroad  Labor  Hoard,  said  that  "revert- 
ing io  the  recent  strike  episode  there  was 
a  section  of  public  opinion,  outside  of  rail- 
road circles,  that  wanted  a  strike.  At 
least  they  thought  they  wanted  it.  Their 
argument  was  that,  if  the  railroad  em- 
ployees wanted  to  strike  they  should  not 
be  hindered,  that  it  was  a  good  time  for 
a  strike,  and  that  the  railroad  organiza- 
tions could  be  crushed  and  union  labor,  in 
gei.eral,  yneii  a  setback.  There  were  sev- 
eral weak  spots  in  this  argument.  In  the 
first  place,  there  is  no  such  thing  as  a 
good  time  for  a  railroad  strike. 

"While  this  may  have  been  an  opportune 
time  to  fight  labor  union,  the  price  of  the 
light  would  have  staggered  the  Nation. 
This  country  has  never  experienced  a  gen- 
eral railroad  strike,  and  but  few  men  have 
any  adequate  conception  of  the  ruin  and 
misery  it  would  bring  to  the  people,  not 
only  the  poor,  but  the  well  to  do. 

"For  the  last  few  months,  tens  of 
thousands  of  men  have  been  straining 
their  credit  and  husbanding  their  resources 
in  an  effort  to  pass  through  this  period  of 
post  war  depression  without  bankruptcy. 
They  have  stood  on  the  brink  of  a  preci- 
pice and  looked  ruin  in  the  face.  A  gen- 
eral railroad  strike  would  have  pushed 
them  over  the  edge  and  plunged  them  into 
the  abyss.  They  were  not  able  to  stand 
anything  more. 

"Then  another  thought  occurs  to  me, 
would  it  have  been  wise  to  crush  the  rail- 
road unions,  even  if  it  could  have  been 
done?  What  would  have  taken  their 
place?  Is  any  man  so  blind  to  all  the 
aspects  of  modern  industry  as  to  believe 
that  the  time  will  ever  return  when  rail- 
road labor  is  not  organized? 

"If  the  brotherhoods  had  been  crushed, 
rest  assured  that  organizations  of  some 
character  would  have  sprung  up  in  their 
stead,  and  their  successors,  in  all  proba- 
bility, would  not  have  been  animated  by 
motives  half  so  conservative  and  patriotic 
as  those  which  control  the  brotherhoods. 

"The  right  of  labor  to  organize  is 
based  on  sound  principles,  recognized  by 
Congress  and  sanctioned  by  the  courts  of 
the   land. 

"The  problem  in  this  country  today  is 
not  how  to  stamp  out  and  destroy  organ- 
ized labor,  but  how  to  deal  with  its  just 
demands  fairly  and  humanely,  and  how  to 
curb  its  unjust  demands  and  control  such 
of  its  activities  as  threaten  the  public 
welfare. 

"In  my  judgment,  the  survival  of  this 
republic  depends  upon  the  wisdom  with 
which  this  question  is  handled. 

"Friendly  as  I  am  to  theory  and  princi- 
ple of  organized   labor,   I   am   profoundly 


awed  when  1  contemplate  its  possibilities 
for  evil.  If  organized  labor  is  to  be  per- 
mitted to  tlirt)ttle  individuality,  destroy 
initiative,  exact  inefficiency,  dominate  man- 
agement, limit  production,  ignore  the  rights 
of  the  public,  and  set  up  a  class  govern- 
ment, then,  indeed  is  this  country  headed 
toward  Bolshevism  and  death. 

"All  of  these  things  are  the  possible, 
but  not  the  inevitable  results  of  organized 
labor.  They  are  merely  the  abuses  of  a 
thing  inherently  good. 

"On  the  other  hand,  if  organized  labor 
confines  its  efforts  to  the  legitimate  ad- 
vancement of  the  cause  of  the  working- 
man,  by  the  procurement  of  a  just  antj 
reasonable  wage,  the  establishment  of  de- 
.'irable  working  rules  and  conditions,  the 
maintenance  of  an  increasingly  good 
standard  of  living,  and  the  preservation  of 
the  political  and  civil  rights  of  labor,  then 
will  organized  labor  not  only  serve  its 
own  interests,  but  it  will  constitute  one  of 
the   bulwarks  of  the  American  republic. 

"In  the  regulation  of  railroad  labor  there 
are  certain  principles  involved  which  do 
not  apply  to  labor  in  general.  The  peo- 
ple of  the  United  States  must  have  efficient 
and  uninterrupted  railway  traffic.  The 
employees  must  share  with  the  carriers 
the  execution  of  this  public  trust.  When 
a  man  enters  the  employ  of  a  railroad 
and  every  day  that  he  is  so  engaged,  he 
should  understand  that  in  a  high  sense  he 
is  serving  the  public.  He  should  under- 
stand that  whatever  rights  men  may  have 
to  strike  and  tie  up  a  strictly  private 
business,  they  have  no  such  right,  mor- 
ally at  least,  to  tie  up  the  railroads  and 
destroy  the  property,  business,  health, 
comfort  and  lives  of  innocent  men,  women 
and  children. 

"This  does  not  mean  involuntary  servi- 
tude. It  would  not  mean  that  the  railway 
employe  would  be  compelled  to  work  for 
a  railroad.  It  would  simply  mean  that 
he  would  have  no  right  to  conspire  with 
his  fellow  employes  to  destroy,  by  con- 
certed action,  the  transportation  of  the 
country  for  the  purpose  of  enforcing  his 
demands  against  the  carrier.  If  this  is 
not  now  the  law  it  ought  to  be  and  it  will 
be. 

"In  consideration  of  such  a  legal  regu- 
lation, it  would  be  the  duty  of  the  public 
to  make  sure  that  an  absolutely  impartial 
tribunal  was  provided  for  the  adjudication 
of  all  matters  of  dispute  between  the  car- 
riers and  the  employes,  and  this  tribunal 
should  place  an  exalted  estimate  upon  the 
supreme  importance  of  an  honorable  and 
patriotic  discharge  of  this  official  duty. 

"The  public  should  realize  that  a  living 
wage  means  something  more  to  an  Amer- 
ican citizen  than  a  bare  existence,  and 
that  highly  skilled  men  into  whose  care 
the  lives  of  millions  are  constantly  en- 
trusted are  entitled  to  a  wage  commensu- 
rate with  their  skill,  hazard  and  respon- 
sibility. 


■'The  cniiiloyes  would  be  expected  to 
recognize  the  fact  there  is  a  limit  to  the 
ability  of  a  carrier  to  pay  wages,  and  that 
there  is  no  mysterious  and  miraculous 
fountain  of  inexhaustible  gold  flowing 
into  the  coffers  of  a  railroad.  Every  cent 
of  its  revenues  must  come  from  the 
pockets  of  the  people.  It  is  not  to  the 
interest  of  cither  the  employe  or  the  pub- 
lic that  wages  should  be  made  so  high 
aff  to  overburden  the  carrier.  It  is  obvi- 
ous, however,  that  the  ability  of  the  car- 
rier to  pay  cannot  be  treated  as  a  con- 
trolling consideration  in  fixing  wages,  for 
this  might  result  in  some  instances  in 
requiring  the  employe  to  work  for  little 
or  nothing." 

Railroads  Show  an  Increase  in  Profits 
in  October 
Reports  filed  by  199  railroads  for  the 
month  of  October  to  the  Interstate  Com- 
merce Commission  show  a  net  operating 
income  of  $105,186,283,  or  5.4  per  cent  on 
their  valuation.  This  is  the  largest  net 
profit  since  the  increase  of  rates,  the  next 
largest  being  that  of  August,  1921,  when 
about  S  per  cent  was  reported.  The 
threatened  strike  in  October  affected  the 
traffic  in  the  latter  part  of  that  month, 
and  doubtless  the  effect  reached  into  No- 
vember, but  it  will  be  necessary  to  await 
the  official  reports.  While  the  approach 
towards  the  6  per  cent  aimed  at  by  the 
Transportation  Act  is  favorable,  it  must 
be  borne  in  m.ind  that  the  equipment  con- 
tinues to  be  greatly  in  need  of  new  in- 
stallations and  repairs.  The  outlook, 
however,  is  hopeful,  and  already  a  better 
spirit  is  observable  among  both  executives 
and  employees,  and  the  dawn  of  a  better 
day  is  upon  us. 

Rustless  Iron 

The  rustless  iron  is,  of  course,  produced 
by  alloys,  but  it  is  not  as  costly  as  might 
be  supposed,  and  at  any  rate  the  longer 
life  given  to  the  metal  makes  it  in  fact 
a  great  economy.  It  can  be  used  in 
hundreds  of  ways  in  which  the  small  quan- 
tity of  the  metal  used  will  make  the  in- 
crease in  cost  so  infinitesimal  as  not  even 
to  be  noticeable.  Also  it  can  be  used  for 
many  purposes  where  steel  is  now  used, 
and  the  result  will  be  an  actual  saving 
in  cost  at  the  outset. 

Because  the  new  metal  is  softer  and 
more  malleable  than  steel,  the  iron  can 
be  forged,  pressed  or  drop  stamped,  and 
hence  utilized  for  a  multitude  of  articles, 
parts  and  fittings  wliich  are  now  made  of 
ordinary  iron  and  various  other  metals 
that  are  subject  to  oxidation  and  erosion. 
Many  other  discoveries  of  recent  years 
have  been  more  sensational  in  their  appeal 
to  the  general  public,  the  metallurgists 
admit,  but  they  declare  that  nothing  has 
been  more  revolutionary  in  an  established 
industry  than  this  development  of  an  iron 
that  is  almost  wholly  immune  from  rust 
and  erosion. 
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I  suppose  that,  in  time,  we  will  so  re- 
cover from  the  disease  of  Government 
operation  of  the  railroads  that  we  will  be 
sound  and  healthy  agam,  but  the  conva- 
lescence is  slow  and  is  accompanied  by  a 
nervousness  more  or  less  pronounced  ac- 
cording to  the  individual  manifesting  the 
symptoms.  It  is  hardly  believable  that 
the  initiative  could  have  been  so  com- 
pletely knocked  out  of  men  as  it  has  been. 
I  have  friends  who  for  years  have  been 
in  the  habit  of  taking  certain  matters  into 
their  own  hands  and  acting  according  to 
the  dictates  of  their  best  judgment,  and 
with  never  a  thought  of  referring  to  a 
man  higher  up.  That  their  judgment  was 
true  and  their  actions  approved  is  attested 
by  their  long  incumbency  in  the  positions 
which  they  occupy.  But  suddenly  they 
were  told  not  to  think,  that  the  powers 
above  would  do  that  sort  of  thing  for 
them,  and  all  that  they  need  do  was  to 
follow  rules  and  instructions  and  all  that- 
They  did  not  take  kindly  to  it  at  first, 
and  some  failed  to  recognize  the  paternal 
character  of  the  hand  that  was  leading 
them.  Some  had  been  walking  alone  for 
so  long  that  they  spurned  the  hand  and 
got  out.  Others  remained,  obeyed  orders, 
did  as  they  were  told  and  became 
atrophied  in  so  far  as  their  initiative  was 
concerned.  And  now  that  they  have  been 
turned  loose  again  with  a  comparatively 
free  hand,  they  do  not  know  what  to  do 
with  their  freedom,  and  hesitate  to  do 
very  simple  things  because  they  really 
don't  know  whether  they  are  the  heads  ot 
tails  of  the  organization. 

Wendell  Phillips  once  said  that  "the 
way  to  teach  men  the  use  of  freedom  is 
freedom."  It  certainly  looks  as  though 
the  converse  was  also  true,  that  the  way 
to  destroy  freedom  of  thinking,  freedom 
of  action,  initiative,  is  to  subject  the  man 
to  a  few  months  of  bureaucratic  control 
in  which  all  of  the  thinking  is  done  by 
men  who  do  not  know  how  to  think  or 
what  they  are  trying  to  think  about. 


Various  surmises  have  been  made  as  to 
what  would  have  happened  when  the 
Adamson  law  was  enacted  if  a  rider  had 
been  attached  to  it  making  it  unlawful  for 
shopmen  to  work  more  than  eight  hours 
in  a  day.  Those  of  us  who  can  lay  claim 
to  the  possessing  of  any  information  at 
all,  know  very  well  that  all  the  talk  about 
an  eight-hour  day  at  that  time  was 
merely  dust  thrown  into  the  eyes  of  the 
public  to  befog  the  real  issue,  which  was 
overtime  payments,  and  that  the  national 
agreement  was  merely  a  successful  effort 
to  draw  the  noose  of  work  classification 
closer  and  tighter.  If  the  public  could 
only  know  what  that  eight-hour  day  and 
national  agreements  have  cost,  they  would 
look  upon  the  Brandeis  saving  o'  .  "-■'' 
lion  a  day  as  a  mere  bagatelle  bes  !   ■ 

glorious  waste  by  the  Government 


But  now,  it  seems  there  is  to  be,  if  not  a 
halt,  at  least  a  halting  in  this  paying  for 
things  not  done.  A  change  has  come 
over  the  spirit  of  their  dreams  and  the 
eight-hour  day  as  per  Adamson  &  Co.  is 
no  more.  To  be  sure  eight  hours  still  re- 
main the  nominal  day's  work,  but  the 
elimination  of  overtime  for  the  ninth  and 
tenth  hours  by  the  Labor  Board,  has 
made  it  practically  a  ten  hour  day  so  far 
as  pay  is  concerned.  Under  the  old 
regime  "of  execrable  memory,"  the  men 
rather  counted  the  ninth  and  tenth  hour, 
and  for  very  good  reasons,  and  it  is  highly 
probable  that  their  popularity  will  only  be 
decreased  in  direct  proportion  to  the 
amount  of  overtime  and  that  it  will  be 
very  far  from  being  a  vanishing  quantity. 
Calamities  are  apt  to  come  upon  us  with 
a  rush,  while  blessing  like  mercy 
"droppeth  like  the  gentle  rain  from 
heaven."  So  it  may  take  time  to  fully 
recover  from  the  flood  in  which  we  were 
so  nearly  drowned,  but  it  does  look  as 
though  our  heads  were  approaching  the 
surface. 


There  are  probably  a  good  many  men 
living  today  who  have  a  very  clear  and 
unpleasant  recollection  of  the  days  when 
it  was  a  popular  idea  or  better  fallacy 
among  employers  that  a  warm  shop  in 
the  winter  tended  to  produce  effeminacy 
and  laziness  among  the  men,  while  a  cold 
shop  which  merely  served  to  keep  off  the 
wintry  blasts  without  effecting  any  miti- 
gation of  the  outside  temperature,  would 
keep  them  active  and  make  them  work 
harder.  They  were  oblivious  to  the  fact 
that  most  of  the  exertion  stimulated  by 
the  cold  was  manifested  in  the  swinging 
of  arms  and  the  stamping  of  feet,  and  not 
in  the  production  of  useful  work  that  had 
a  market  value. 

This  idea  passed  with  the  generation 
that  held  it;  but,  like  other  old  errors,  it 
has  persisted  in  some  quarters  even  into 
this  day.  The  place  where  it  manifests 
the  greatest  vigor  is  in  the  freight  car 
repair  yard.  So  much  of  this  work  can 
be  done  out-of-doors  as  well  as  under 
shelter  that  the  economy  of  shelter  is  not 
fully  appreciated.  That  the  men  would 
rather  work  outside  than  in,  during  the 
pleasant  days  of  spring  and  fall  there  is 
no  gainsaying.  Well,  so  would  you  or  I 
or  anyone,  whether  our  work  is  at  the 
desk,  the  moulding  floor  or  the  lathe. 
But  this  part  of  occasional  disability  does 
not  lead  us  to  set  our  desk  or  latht  in  an 
open  field  or  change  the  location  of  our 
moulding  floor ;  because  in  days  of  storm 
or  cold  we  could  not  work  at  all  and  the 
product  of  our  efforts  would  be  ruined 
To  be  sure  the  cars  or  their  parts  are  not 
ruined  by  storm  and  cold,  but  if  you 
have  ever  watched  a  gang  of  car  repairers 
during  a  thunderstorm,  a  snowstorm  or 
in  a  freezing  wind  you  would  not  be  apt 


to  give  awards  for  the  quantity  or  quality 
of  the  work  done. 

It  involves  a  good  deal  of  an  invest- 
ment that  of  housing  repair  tracks,  so 
it  does  to  house  anything.  But  the  ques- 
tion is  whether  the  saving  would  not  war- 
rant  the   investment. 

It  is  a  safe  guess  that  comfortable 
quarters  would  double  the  output  of  the 
repair  gangs  for  at  least  one  hundred  days 
out  of  the  year  for  almost  any  point  in 
the  United  States.  In  the  North,  there 
is  the  cold  of  winter  and,  in  the  South, 
the  heat  of  summer.  In  a  yard  having 
a  daily  payroll  of  three  hundred  dollars, 
this  would  mean  a  saving  of  fifteen  thou- 
sand dollars  a  year;  and,  this,  capitalized 
at  6  per  cent,  means  $250,000.  Well,  a 
pretty  decent  protecting  shed  could  be 
built  for  $250,000.  It  is  possible,  too,  that 
such  an  investment  might  serve  to  in- 
crease the  feeling  of  good  will  of  tlve  men 
towards  the  employing  company,  but  that 
is  difficult  to  estimate,  to  say  nothing  of 
capitalizing. 

Of  course  the  Pullman  Company  must 
provide  a  ladder  by  means  of  which  the 
lame,  the  halt  and  the  blind  can  climb  into 
their  upper  berths.  But,  as  a  casual 
traveler  whose  casualness  runs  into  con- 
siderable frequency,  I  have  been  an  in- 
terested observer  for  many  years  in 
noticing  the  helplessness  of  the  great 
majority  of  my  kind,  in  the  matter  of 
handling  themselves  in  and  out  of  an 
upper.  I  have  seen  young  soldiers  who 
certainly  must  have  had  some  athletic 
training  sit  helplessly  on  the  edge  of  an 
upper  berth,  waiting  for  the  ladder.  It 
does  seem  that  these  men  ought  to  have 
been  taught  how  to  scale  a  wall  or  make 
a  human  ladder  and,  if  they  have,  they 
certainly  ought  to  be  able  to  reach  across 
the  aisle,  grasp  the  opposite  curtain  rail 
and  drop  to  the  floor.  It  is  such  an  easy 
thing  to  swing  up  into  an  upper  berth 
Emd  drop  back  to  the  floor,  and  can  be 
done  so  much  more  quickly  than  the 
porter  can  bring  the  ladder  that  it  passes 
comprehension  why  so  many  young  men 
are  helpless  in  the  matter.  At  any  rate 
they  don't  do  it.  Possibly  it  is  because 
they  have  never  seen  anyone  do  it,  and  it 
has  not  entered  their  Iieads  that  it  can  be 
done. 

But  as  a  phenomenon  it  is  a  curious 
manifestation  that,  in  these  days  of 
vaunted  athletic  training,  when  men  and 
women  alike  are  supposed  to  go  in  for 
sport,  if  it  is  only  manifested  in  the 
watching  of  a  baseball  bulletin  board,  that 
it  has  not  developed  the  body  to  a  suffi- 
cient extent  to  enable  its  owner  to  get  in 
and  out  of  the  upper  berth  of  a  sleeping 
car  without  the  assistance  of  the  porter 
and  his  ladder.  Are  they  unable  to  do  it? 
Are  they  lazy?  Or  have  they,  simply, 
never  thought  of  it? 
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Details  of  the  Construction  of  a  Right 


Angle 

The  engraving  of  the  right-angle  drill 
is  presented  in  order  to  serve  as  a  guide 
to  those  who  may  wish  to  make  a  similar 
tool.  There  is  nothing  new  in  the  idea  of 
using  a  right-angle  drill  in  contracted 
quarters  where  there  is  no  room  for  the 
drill,  motor  and  feed  screw  between  the 
work  and  the  backing. 

The   frame   is   a   forging   2>i   ins.   wide 


Drill 


reception  of  a  brass  bushing  that  serves 
as  a  bearing  for  the  drill  spindle  shaft. 
The  outer  end  of  this  shaft  carries  a 
socket  bored  to  a  No.  3  standard  Morse 
taper  and  the  inner  end  carries  the  driven 
miter  gear.  The  upper  end  of  the  en- 
larged socket  portion  carries  a  hardened 
steel  race  for  a  ball  bearing.  The  upper 
race  is  screwed  to  the  outside  of  the  boss 


RIGHT  .\NGLE  DRILL 


the  machine  by  the  use  of  an  extension 
socket. 

This  socket  consists  of  an  internally 
threaded  body  to  receive  the  feed  screw 
and  an  externally  threaded  stud  which 
will  screw  into  the  bushing  that  is 
screwed  into  the  frame.  With  this  ar- 
rangement it  is  possible  to  drill  holes  of 
any  depth. 

Ease  of  running  is  insured  by  the  use 
of  two  bearings  for  the  driving  shaft  and 
of  ball  bearings  to  take  the  thrust  of  the 
drill   spindle. 


Revived    Activity    in    the    New    Haven 
Shops 

Two  thousand  locomotive  repair  me- 
chanics of  the  New  York,  New  Haven  & 
Hartford  Railroad,  who  were  laid  off 
during  the  latter  part  of  December,  have 
been  called  back  to  work,  and  it  is  ex- 
pected that  the  employees  of  the  car  re- 
pair shop  will  return  to  work  before  the 
end   of  January. 

Shortly  after  the  men  were  laid  off  it 
was  announced  that  on  January  16  a  wage 
reduction  would  be  put  into  effect.  The 
men  objected.  It  is  now  said  that  an 
agreement  has  been  reached  whereby  the 
men  who  are  recalled  will  return  at  their 
old  wage.  Wage  conferences  will  be  held 
later. 


New?  Locomotives  for  the  Jersey  Central 

Important  additions  to  the  motive 
power  of  the  Central  Railroad  of  New 
Jersey  is  announced  beginning  the  year 
with  the  construction  of  twenty-five  Mi- 
kado, 2-8-2,  type  locomtives  weighing 
337,000  lbs.,  cylinders  27  ins.  by  32  ins. 
The  locomotives  will  be  equipped  with  all 
the  recent  improvements,  and  are  being 
built  by  the  American  Locomotive  Com- 
pany. Meanwhile  extensive  work  on 
rolling  stock  and  other  repairs  are  pro- 
ceeding rapidly  at  the  railway  company's 
shops  at  Elizabeth,  N.  J. 


and  H  in.  thick.  It  is  square  with  an 
outside  dimension  of  Syi  ins.  with  a  hole 
2'/i  ins.  square  through  the  center.  The 
main  shaft  A  runs  through  the  frame 
from  side  to  side  and  has  a  bearing 
on  each  side  in  bushings  that  are  pressed 
into  place.  It  carries  a  cut  miter  gear  of 
lYi  ins.  in  diameter  of  12  pitch  and  hav- 
ing 18  teeth. 

A  boss  is  forged  to  the  outside  of  the 
frame  at  right  angles  to  the  main  shaft. 
This  boss  is  9/16  in.  long  and  is 
threaded  on  the  outside  with  12  threads 
to  the  inch.     The  inside  is  bored  for  the 


on  the  frame  already  referred  to,  and  is 
held  in  place  by  the  check  nut  screwed 
on  above  it.  Balls  3/16  in.  in  diameter 
are  usied. 

Opposite  to  the  drill  spindle  the  frame 
is  threaded  to  receive  an  internally 
threaded  bushing  into  which  the  feed 
screw  is  screwed.  This  bushing  gives  a 
bearing  1  1/16  ins.  long  for  the  feed 
screw,  which  will  make  it  possible  to  drill 
a  hole  to  a  depth  of  from  5^  in.  to  J4  in- 
As  this  is  so  much  less  than  the  depth 
which  would  usually  be  required  provi- 
sion is  made  for  increasing  the  range  of 


German  Locomotives  for  Russia 

An  article  in  the  Berliner  Tageblait, 
dealing  with  the  increasing  activity  in 
Russo-German  trade,  states  that  the 
Soviet  Government  recently  ordered  70O 
railway  engines,  which  German  manufac- 
turers have  undertaken  to  deliver  in  six 
to  seven  months.  The  first  cargo  of  six 
engines  is  already  at  Hamburg  awaiting 
transport  to  Russia.  The  Soviet  Govern- 
ment has  also  placed  orders  in  Germany 
for  chemicals,  agricultural  machinery  and 
rails  to  the  value  of  a  milliard  and  a  half 
marks.  The  first  deliveries  of  goods  in 
payment  from  Russia  have  already  ar- 
rived in  Germany  and  it  is  expected  that 
if  the  order  is  filled  according  to  contract, 
larger  orders  will  be  made  in  the  fu- 
ture, some  of  which  may  go  to  other 
countries. 
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Notes  on  Foreign  Railways 


Consolidation  of  Transandean  Railways 

The  Chilean  and  Argentine  sections  of 
the  Transandean  Railway,  from  Los  Andes 
on  the  western  slope  of  the  Cordilleras,  by 
way  of  Caracoles  on  the  Chilean  frontier, 
to  Mendoza  on  the  eastern  or  Argentine 
side,  will  be  consolidated  under  a  single 
management.  This  project,  presented  to 
the  Argentine  Government  by  a  delegation 
from  Chile  in  1919,  was  approved  on  the 
part  of  Argentina  and  has  recently  been 
sanctioned  by  the  Chilean  Government. 

The  free  interchange  of  traffic  between 
the  two  nations,  heretofore  impeded  by 
protective  tariffs,  will  be  encouraged  and 
fostered  by  the  establishment  of  new  and 
liberal  tariff  regulations  which  will  per- 
mit the  natural  flow  of  international  trade 
between  the  territories  served  by  the  lines. 
All  material  used  for  construction,  as  well 
as  rolling  stock  and  equipment  imported 
into  Chile,  will  be  exempt  from  custom 
duties.  The  rates  on  traffic  wil  be  fixed 
by  agreement  between  the  Chilean  and 
Argentine   Governments. 


The  Outlook  in  Russia 

Among  other  signs  of  a  better  day  for 
the  bewildered  Russians  is  a  report  that 
from  factories  purchased  in  Rumania  the 
construction  of  2.000  locomotives  is  be- 
gun, and  that  according  to  a  new  economic 
treaty  the  Italian  government  will  under- 
take the  work  of  rehabilitating  the  rail- 
ways in  southern  Russia.  Italian  engineers 
and  other  skilled  w'orkmen  will  be  sent  to 
Odessa  with  100  locomotives  and  other 
railroad  equipment. 


Electrification  in  Hungary 

With  a  view  to  eliminate  the  importa- 
tion of  coal  from  other  countries  the 
Hungarian  State  Railway  Administration 
has  decided  to  proceed  with  the  electri- 
fication of  870  miles  of  railways.  It  is 
expected  that  the  work  at  present  pro- 
jected will  be  completed  within  four  years, 
and  in  the  event  of  the  experiments  being 
as  successful  as  expected,  the  necessary 
changes  on  the  other  railroads  will  be  as 
rapidly  proceeded  with  as  possible. 


The  African  Railway   Gauge 

In  view  of  the  difficulty  now  confront- 
ing the  Australian  railways  in  connection 
with  the  diversity  of  gauge,  it  is  to  be 
hoped  that  steps  may  be  taken  to  avoid 
the  establishment  and  extension  of  similar 
conditions  in  East  Africa.  The  question 
arose  in  connection  with  the  construction 
about  to  be  undertaken  of  the  Uasin 
Gishu  Railway  in  the  Kenya  Colony. 
This  line  will  eventually  form  part  of  a 
through  route  connecting  Mombasa  and 
Nairobi  with  Uganda,  the  Sudan  and  the 
Congo,  and  is  a  main  line  extension  of  the 
Uganda    Railway,    of    which    the    present 


section  from  Nakuru  to  Kisimu  on  the 
X'ictoria  Nyanza  will  become  a  branch. 
It  is  thus  contended  that  it  should  be 
built  on  the  meter  gauge  of  the  Uganda 
Railway,  though  efforts  have  been  made 
on  the  ground  of  economy  of  construction 
to  adopt  the  narrow  2-foot  gauge.  The 
former  width,  it  is  understood,  has  been 
definitely  adopted,  and  it  is  to  be  regretted 
that  the  Uganda  Railway  itself  differs 
from  the  3-foot  6-inch  gauge  which  pre- 
vails on  the  main  lines  of  the  South  Afri- 
can Union.  The  initial  saving  on  the 
smaller  gauge  is  soon  offset  by  the  in- 
creased cost  of  transfer  to  connecting  lines. 
.\  definite  policy  in  regard  to  pending  and 
future  construction  should  certainly  be 
established,  not  only  as  regards  the  Brit- 
ish possessions,  but  with  the  neighboring 
French,  Belgian,  Italian  and  Portuguese 
systems  which  are  concerned  in  the  work- 
ing of  through  railways. 


Car  Shortage  in  Germany 

A  shortage  of  rolling  stock  at  the  pres- 
ent time  is  seriously  handicapping  German 
industry  and  trade.  The  shortage  of 
freight  cars  alone  is  estimated  at  about 
90,000,  which  is  nearly  three  times  the 
number  actually  in  use.  On  October  1, 
1921,  the  number  of  available  freight  cars 
was  estimated  at  32,000,  of  which  more 
than  40  per  cent  were  in  need  of  repair. 
Freight  rates  were  increased  by  30  per 
cent  on  November  1,  and  again  by  50  per 
cent  on  December  1.  In  addition  to  this 
practical  doubling  of  freight  rates  in  such 
a  short  period  of  time,  a  30  per  cent  in- 
crease of  passenger  rates  was  put  into 
effect  on  December  1.  The  present  un- 
settled state  of  German  railroad  affairs 
has  led  to  a  sharp  conflict  between  indus- 
trialists and  labor  unions  over  the  continu- 
ation of  Government  operation  of  the 
roads;  industrial  interests  are  reported  as 
having  made  the  turning  over  of  railroads 
to  private  ownership  one  of  the  conditions 
to  their  coming  to  the  assistance  of  the 
Government  in  the  payment  of  the  im- 
pending reparation  obligations  is  under 
discussion. 


Railway  Construction  Proposed  in  Nor- 
way 

Proposed  railway  construction  in  Nor- 
way submitted  by  the  railway  directors  is 
estimated  at  a  cost  of  1,300,000,000  crowns. 
The  allotment  to  northern  Norway 'under 
this  proposal  includes  seven  new  railway 
lines,  in  addition  to  several  extensions  of 
already  existing  lines,  which  will  provide 
employment  for  upward  of  10,000  men  for 
the  next  few  years. 


donia  Company  of  Scotland,  the  ilyi 
miles  between  Forfar  and  Perth  being 
covered  in  34  minutes,  an  average  of  57.4 
miles  per  hour.  The  Great  Western  takes 
second  place  with  a  run  of  43  minutes  for 
the  41  miles  separating  High  Wycombe 
from  Banbury,  a  speed  of  57.2  miles  per 
hour.  This  road  also  holds  the  record  for 
the  fastest  non-stop  runs  in  the  Kingdom. 
London  to  Bath  (106  miles)  is  accom- 
plished in  113  minutes,  equal  to  a  speed 
of  56.8  miles  per  hour ;  and  the  199  miles 
between  London  and  the  Devonshire  holi- 
day resort  of  Torquay  is  covered  in  230 
minutes,  or  52.1  miles  per  hour.  Between 
London  and  Liverpool  the  London  and 
North  Western  American  and  Irish  boat 
trains  accomplish  the  run  of  192  miles  in 
223  minutes,  an  average  speed  of  51.7 
miles  per  hour.  Prior  to  the  war,  the 
fastest  train  in  the  United  Kingdom  was 
one  between  Darlington  and  York  on  the 
North  Eastern  Railway,  covering  the  44 
miles  in  43  minutes,  a  speed  of  nearly  62 
miles  per  hour. 


Powerful  Diesel-Motor  Locomotive 

Perhaps  the  most  important  develop- 
ment in  southern  Sweden  has  been  the 
completion  of  the  largest  Diesel-motor  lo- 
comotive in  the  world — the  fourteenth  car 
of  this  type  built  in  a  Swedish  factory.  It 
is  now  in  operation  between  Helsingborg 
and  Hesselholm.  The  locomotive  is  driven 
by  a  250-horsepower,  electric-type,  four- 
cylinder  Diesel  engine  making  500  revolu- 
tions per  minute,  and  can  draw  four  heav- 
ily loaded  Pullmans  at  60  miles  per  hour. 
Only  one  man  is  required  to  operate  it; 
and  in  a  trial  run  of  590  kilometers  the 
fuel  cost  was  less  than  20  cents  per  mile, 
demonstrating  the  economical  possibilities 
of  this  type  of  car. 

Satisfactory  tests  of  a  new  type  of  steam 
turbine  have  been  completed,  and  the  en- 
gine is  said  to  be  so  superior  in  design 
and  construction  and  economical  in  opera- 
tion as  to  warrant  the  statement  that  it 
will   rapidly  replace  those  now   in   use. 


British  Railway  Speed  Records 
The  fastest  run  in  Great  Britain  at  the 
present  time  is  accomplished  by  the  Cale- 


Renewed  Railway  Activity  in  Great 
Britain 

The  railways  of  Great  Britain  have 
displayed  renewed  enterprise  since  the 
abolition  of  Government  control  in  .Au- 
gust. In  spite  of  the  unfavorable  condi- 
tions prevailing  at  that  time,  the  companies 
immediately  began  to  frame  development 
plans  and  make  arrangements  for  the  in- 
troduction of  cheap  fares  and  other  popu- 
lar facilities.  Cheap  Saturday  to  Monday 
tickets  available  by  ordinary  trains  were 
issued  the  first  week-end  following  the 
return  to  corporate  control,  and  excursion 
[rains  were  introduced  shortly  afterwards. 
These  have  proved  to  be  very  popular, 
but  there  is  no  immediate  prospect  of  a 
reduction  of  the  excessive  high  rates  in 
vogue  on  other  days  of  the  week. 
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Railroad    Casualties 

The  lolliiwing  tabic.  rciHutcd  by  the 
Interstate  Commerce  Commission,  for  the 
year  ending  December  31,  1920,  relates  to 
the  operation  of  the  railroads  under  the 
jurisdiction   of   the    Conunission : 

Tons  ciirricd 

Viar  Killed  Injured              cut- mile 

I9'0  ..      .  ('.9Si  168.308  41l,lSl,.?-'0,738 

1919  6,978  149,053  375,884,.'J9.204 

1918  ...  9,286  174,575  408,01 1,4  53,(n)0 

1917  .  10,087  194,805  390,040. 44o.lK)0 

1916  ...  10,001  196.722  365.034.UJ9.OU0 

1915  8.621  162,040  277.232.653.IWU 

1914  "...  10.302  192.662  288.746.432.U  10 

1913  ..  10.964  200.308  300.558.334.1  Ui' 

191?  ...  10.585  169,538  261,416  643,1,00 

1911  10.396  150.159  250.4-10.118.000 

1910  .       .  9,682  119,507  250,418,0   6,1,011 

1900       7,856  50,320  141,596,551,161 

li!9,s            6.859  40.882  114.077.576,305 


Traffic  Jam  Coming 

Elisha  Lee,  vice-president  of  the  Penn- 
sylvania, Eastern  Region,  says  that  "Traf- 
fic on  our  American  railroads,  measured 
in  ton-miles  and  passenger-miles,  doubles 
about  once  in  a  decade,  or  possibly  a  little 
longer.  This  rate  of  increase  has  been 
maintained  for  at  least  two  generations 
with  surprising  regularity,  despite  the  va- 
rious cycles  of  booms,  panics  and  de- 
pressions through  which  the  country  has 
passed  meanwhile. 

"The  events  of  the  war.  of  course,  pushed 
our  traffic  figures  up  to  levels  some  years 
ahead  of  the  normal  growth,  and  we  are 
now  having  a  corresponding  reaction,  but 
get  this  fact  firmly  in  your  minds,  because 
it    is    most   important : 

"The  next  time  our  country  has  a  real 
revival  in  business  we  shall,  in  all  prob- 
ability, be  confronted  with  the  most  severe 
congestion  of  railroad  traffic,  and  the 
greatest  inadequacy  of  railroad  facilities. 
ever  experienced  in  our  history." 


series  of  tests  of  materials  well  scattered 
over  the  field  of  ferrous  metals  was  made, 
and  in  most  cases  two  or  more  distinct 
heat  treatments  for  each  metal  were 
studied. 

The  results  of  these  tests,  and  the  con- 
clusions to  be  drawn  therefrom  are  given 
in  Bulletin  No.  124,  copies  of  which  may 
be  had  without  charge  by  addressing  the 
Engineering  Experiment  Station,  Urbana, 
Illinois. 


Loan  to  Berne  Railways 

Electrification  of  Berne  railway  lines, 
which  are  owned  by  private  transportation 
companies,  is  to  be  aided  through  a  Gov- 
ernment loan  plan,  according  to  a  despatch 
from  the  .American  Legation  at  Berne, 
based  on  information  published  in  Journal 
dc  Geneve  of  November  30,  1921. 

The  Department  of  Railroads,  with  the 
approval  of  the  Federal  Council,  will  sub- 
mit to  the  Federal  Chambers  immediately 
a  request  for  a  loan  of  11.000.000  francs 
to  be  used  for  this  electrilication.  which 
is  in  line  with  similar  development  now 
being   undertaken   by   the   Swiss   railroads. 


Fatigue  of  Metals 

Bulletin  Xo.  124  of  the  Engineering 
Experiment  Station  of  the  University  of 
Illinois,  entitled  ".An  Investigation  of  the 
Fatigue  of  Metals."  is  a  progress  report 
of  the  first  part  of  this  investigation,  hav- 
ing for  its  object  the  determination 
whether  or  not  there  exists  any  clearly 
defined  relation  between  static  properties 
and  ability  to  resist  repeated  stresses.  It 
having  been  decided  not  to  enter  the  field 
of    non-ferrcus     metals     at    this    time,    a 


More  Railroads  Being  Abandoned  Than 
Built 

Records  compiled  by  the  Interstate 
Commerce  Commission  indicate  that  more 
miles  of  railroads  are  being  abandoned 
in  the  United  States  than  are  being  built. 
The  Commission  during  the  year,  ending 
October  31,  1921,  authorized  4U5  miles  of 
new  construction  and  702  miles  of  aban- 
donment. Among  the  largest  of  new  con- 
struction work  were  90  luiles  added  to 
Idaho  Central  Railroad ;  61  miles  to  the 
tracks  of  the  Jackson  &  Eastern  Railway ; 
43  miles  to  the  Union  Pacific  Railroad ;  25 
miles  to  the  Interstate  Railroad ;  44  mile.-; 
to  the  Wichita  Falls  &  Southern  Railroad, 
and  25  miles  to  the  Utah  Railway. 

Among  the  largest  track  mileage  aban- 
doned were  99  miles  of  the  Duluth  & 
Northern  Minnesota  Railway ;  95  miles  of 
the  Hawkinsville  &  Florida  Southern  Rail- 
way ;  74  miles  of  the  Alabaina  &  Missis- 
sippi Railroad;  53  miles  of  the  Ocean 
Shore  Railroad ;  52  miles  of  the  Delta 
Southern  Railway,  and  36  miles  of  the 
Spokane   &   British   Columbia   Railway. 


Method  of  Coal  Storage  by  the  Stand- 
ard  Oil   Company 

-As  a  reserve  to  ensure  a  regular  supply 
sufficient  to  take  care  of  a  daily  consump- 
tion of  3.000  to  4.000  tons,  the  Standard 
Oil  Co.  is  storing  3,400  cars  of  coal  at 
its  gigantic  refining  works  at  Whiting. 
Indiana.  Of  this  amount  (says  the  "Col- 
liery Guardian").  100,000  tons  is  sub- 
merged under  water  in  a  pit  especially 
constructed  for  the  purpose,  while  the 
balance  is  piled  above  the  water  level  and 
along  the  sides.  In  the  coal  heaped  up 
above  the  water  level  in  the  pit  itself, 
capillary  attraction  draws  up  sufficient 
moisture  to  prevent  burning  and  to  ensure 
against  rapid  deterioration.  The  pit  is 
1.000  ft.  long  and  200  ft.  wide.  The  bot- 
tom. 23  ft.  below  the  surface  of  the  water, 
is  covered  with  a  flooring  of  concrete  12 
in.  thick.  A  double  row  of  piling  lines 
the  edges  of  the  pit,  and  supports  a  con- 
.^rete  cap  3  ft.  9  in.  thick,  and  sufficiently 
wide  to  carry  a  standard  gauge  railway 
track.  Immediately  behind  the  inner  por- 
tion of  this  double  row  of  piling,  a  strong 
wall  of  sheet  piling  has  been  driven,  form- 
ing a  sand  tight  lining  for  the  sides  of 
the  pit.  As  a  precaution  against  side 
stresses  a  row  of  piles  has  been  sunk  flush 
with    the   ground   at   a   distance  of  40   ft. 


from  the  double  row  supporting  the  con- 
crete cap,  and  fastened  to  the  latter  by 
means  of  IJ/.  in.  iron  rods. 

On  eacli  side  of  the  pit  are  placed  a  set 
of  four  railway  tracks  at  sufficient  distance 
apart  to  enable  the  cranes  to  swing  from 
the  cars  to  the  pit  and  ground  storage 
piles  with  complete  freedom.  Paralleling 
these  and  supported  on  piling  trestles  run- 
ning the  long  way  of  the  pit,  are  four 
more-  tracks  from  which  hopper  bottom 
and  side  dumping  cars  may  be  unloaded 
directly  with  out  any  further  handling. 
Each  of  these  12  tracks  is  1,000  ft.  long, 
and  is  capable  of  holding  about  25  cars 
at  a  time.  The  total  length  of  all  of  the 
trackage,  in  and  adjoining  the  pit,  is  a 
trifle  over  two  miles. 

The  company  has  experienced  some 
difficulty  from  the  piling  trestles  in  the 
center  of  the  pit,  which  have  shown  a 
tendency  to  get  out  of  alignment  when  the 
coal  lias  been  lowered  to  a  point  where  it 
no  longer  serves  as  a  support.  In  order 
to  overcome  this  difficulty,  steel  tie  rods 
are  being  bolted  between  the  trestles  them- 
selves and  to  the  sides  so  that  the  whole 
central  track  section  will  be  eflFectively 
anchored  to  the  side  walls. 

From  its  cost  figures  the  company  is 
able  to  compute  accurately  the  cost  per 
ton  of  moving  the  coal  in  and  out  of 
storage.  The  cost  of  unloading  from  the 
cars  with  the  labor  charge  included  is 
7.5c.  per  ton,  while  that  of  reclaiming 
which  is  done  entirely  by  the  crane  is 
7.3c.   per   ton. 

In  ordinary  winter  weather  there  is 
enough  seepage  of  warm  water  from  the 
underground  drains  of  the  oil  refineries  to 
keep  the  water  in  the  pit  from  freezing. 
When  the  plant  is  operating  at  full  capac- 
ity the  consumption  of  steam  coal  is  65 
to  85  cars  per  day. 


Mr.  Willard  on  Railroad  Economies 

Mr.  Willard.  president  of  the  Baltimore 
and  Ohio  Railroad  insists  that  the  econ- 
omies that  are  possible  in  regard  to  rail- 
operation  have  been  greatly  overestimated. 
It  is  inconceivable  that  railroad  managers 
are  neglecting  to  seek  economies  in  any  and 
every  direction  when  they  are  so  hard 
pressed  between  the  forces  that  tend  to 
keep  up  the  operating  cost  on  the  one 
hand  and  those  who  seek  to  bring  down 
rates  and  charges  on  the  other. 


Opinion  of  the  Railway   Executives  on 
Reductions 

Cuts  in  freight  rates  without  similar  cuts 
in  the  operating  expenses  and  costs  will 
seriously  jeopardize  the  stability  of  the 
transportation  system  of  the  country  and 
exhaust  the  financial  resources  that  the 
railroads  now  have  the  Interstate  Com- 
merce Commission  was  told  by  railroad 
representatives  at  the  resumption  of  the 
inquiry  into  the  reasonableness  of  existing 
rates. 
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Items    of    Personal    Interest 


J.  B.  Merritt  has  been  appointed  road 
foreman  of  engines  on  the  Santa  Fe,  with 
office  at  Raton,  N.  M. 

H.  D.  Blown  has  been  appointed  engi- 
neer of  tests  of  the  Chicago  &  North 
Western,  with  offices  at  Chicago,  III. 

James  Womble  has  been  appointed  act- 
ing master  mechanic  of  the  Midland 
Valley,  with  office  at  Muskogee,  Okla. 

H.  W.  Salmon,  Jr.,  acting  fuel  agent  on 
the  Missouri  Pacific,  has  been  promoted  to 
fuel  agent  with  headquarters  at  St.  Louis, 
Mo. 

S.  J.  DeGraeflf  has  been  appointed  store- 
keeper of  the  Southern  Pacific  of  Mexico, 
with  headquarters  at  Empalme,  Sonora, 
Mexico. 

Edward  E.  Bashford  has  been  elected 
executive  vice-president  of  the  National 
Railways  of  Mexico,  with  headquarters  in 
New  York  City. 

A.  Singleton  has  been  appointed  pur- 
chasing agent  smd  general  storekeeper  of 
the  Hocking  Valley,  with  headquarters 
at  Columbus,  Ohio. 

E.  W.  Lostrom  has  been  appointed  road 
foreman  of  engines  of  the  Northern  Paci- 
fic, with  headquarters  at  Duluth,  Minn,, 
suceeding  J.  A.  Marshall. 

D.  C.  McAlister  has  been  appointed 
general  air  brake  inspector  of  the  North- 
ern Pacific,  with  office  at  St.  Paul,  suc- 
ceeding E.  L.  Kendrick,  resigned. 

I.  S.  Fairchild  has  been  appointed 
storekeeper  of  the  New  Orleans  terminal 
division  of  the  Illinois  Central,  with 
headquarters  at  New  Orleans,  La. 

G.  E.  Hagerty  has  been  appointed  car 
foreman  of  the  Santa  Fe,  with  office  at 
Gallup,  N.  M.,  succeeding  F.  E.  Knadler, 
transferred  to  San  Bernardino,  Calif. 

Q.  G.  Feick.  formerly  road  foreman  of 
engines  on  the  St.  Louis-San  Francisco, 
has  been  appointed  district  foreman  of 
the  Oregon  Short  Line,  with  headquarters 
at  Wampa,  Idaho. 

Harry  W.  Jones,  master  mechanic  of 
the  Sunbury,  Williamsport,  Northumber- 
land and  Renovo  shops  of  the  Pennsyl- 
vania, has  been  appointed  to  a  similar 
position  in  the  Altoona  shops. 

J.  E.  Osmer  has  resigned  his  position 
as  superintendent  of  motive  power  and 
car  department  of  the  Ann  Arbor,  which 
he  has  held  for  nearly  10  years,  with 
headquarters  at   Owossa,  Mich. 

J.  B.  Young  has  been  appointed  acting 
master  mechanic  of  the  Central  of  New 
Jersey,  with  headquarters  at  Ashley,  Pa., 
succeeding  A,  B.  Enbody,  granted  leave 
of  absence  on  account  of  illness. 

J.  C.  Rae,  general  foreman  of  the  Ann 
Arbor,  with  headquarters  at  Owosso, 
Mich.,   has   been   appointed   acting  master 


mechanic,  with  the  same  headiiuarters, 
succeeding  J.  E.   Osmer,   resigned. 

W.  N.  Foster  has  been  appointed  mas- 
ter mechanic  of  the  Iowa  division  of  the 
Chicago,  Milwaukee  &  St.  Paul,  with 
headquarters  at  Marion,  Iowa,  succeeding 
E.   L.  Notley,  assigned  to  other  duties. 

J.  A.  Marshall  has  been  appointed  acting 
master  mechanic  of  the  Lake  Superior 
division  of  the  Northern  Pacific,  with 
headquarters  at  Duluth,  Minn.,  succeeding 
J.  E.  Goodman,  granted  leave  of  absence. 

F.  D.  Buckley  has  been  appointed 
roundhouse  foreman  of  the  Chicago,  Rock 
Island  &  Pacific,  with  office  at  Eldon,  Mo., 
succeeding  J.  H.  Bassett,  promoted  to 
roundhouse  foreman  at  Kansas  City,  Kan. 

W.  C.  Eddington  has  been  appointed 
foreman  of  the  erecting  shops  of  the 
.Atchison,  Topeka  &  Santa  Fe  at  Temple, 
Tex.,  succeeding  L.  V.  Blucher,  promoted 
to  roundhouse  foreman  at  Gatesville,  Tex. 

J.  H.  Moore,  signal  supervisor  of  the 
Rochester  division  of  the  Buffalo,  Roches- 
ter &  Pittsburgh,  has  had  his  jurisdiction 
e-xfended  to  include  the  Buffalo  division, 
with  headquarters  at  East  Salamanca, 
N.  Y. 

E.  A.  Mayhew,  plant  engineer  of  the 
Ohio  Body  &  Blower  Corporation,  of 
Cleveland,  Ohio,  has  been  appointed  as- 
sistant mechanical  engineer  of  the  Great 
Northern,  with  headquarters  at  St.  Paul, 
Minn. 

Elbert  H.  Gary,  of  the  United  States 
Steel  Corporation,  and  Grafton  Greenough, 
of  the  Baldwin  Locomotive  Works,  have 
been  elected  directors  of  the  Mexican 
Chamber  of  Commerce  of  the  United 
States. 

Andrew  Fletcher,  president  of  the 
American  Locomotive  Company,  has  been 
elected  a  director  of  the  American  Car  & 
Foundry  Company,  to  fill  the  vacancy 
caused  by  the  resignation  of  Walter  G. 
Oakman. 

Roy  Skidmore,  erecting  foreman  of  the 
Kansas  City  Southern,  with  office  at 
Pittsburg,  Kan.,  has  been  promoted  to 
shop  superintendent  with  the  same  head- 
quarters, succeeding  Charles  E.  Oakes, 
deceased. 

J.  J.  Herlihy  has  been  appointed  divi- 
sion master  mechanic  of  the  Baltimore  & 
Ohio,  with  headquarters  at  the  Washing- 
ton, Ind.,  shops,  succeeding  Charles  N. 
Newman,  promoted  shop  superintendent 
at  Pittsburgh,  Pa. 

George  M.  Davidson,  chemist  and  engi- 
neer of  tests  of  the  Chicago  &  North 
Western,  with  headquarters  at  Chicago, 
has  been  appointed  industrial  engineer, 
with  the  same  headquarters,  and  W.  D. 
Brown  succeeds  Mr.  Davidson  as  engineer 
of  tests. 


G.  \\ .  Hancgan,  storekeeper  of  the 
Central  and  Western  divisions  of  the 
Minneapolis  &  St.  Louis,  with  headquar- 
ters at  Minneapolis,  Minn.,  has  been  pro- 
moted to  general  storekeeper  with  the 
same  headquarters. 

A.  L.  Prentice,  division  storekeeper  of 
the  New  York  Central,  with  headquarters 
at  Elkhart,  Ind.,  has  been  promoted  to 
assistant  general  storekeeper,  with  head- 
quarters at  Collinwood,  Ohio,  and  C.  F. 
Heiderich  succeeds  Mr.   Prentice. 

J.  Neph,  storekeeper  of  the  San  Juan 
division  of  the  Southern  Pacific,  with 
headquarters  at  Bakersfield,  Cal.,  has 
been  transferred  to  the  Los  Angeles  divi- 
sion, with  headquarters  at  Los  Angeles, 
succeeding  J.  H.  Collins,  deceased. 

W.  R.  Harrison,  master  mechanic  of  the 
.\tchison,  Topeka  &  Santa  Fe,  with  head- 
quarters at  Chanute,  Kan.,  has  been  trans- 
ferred to  Argentine,  Kan.,  succeeding  E. 
E.  Machovec,  promoted  to  acting  mechani- 
cal superintendent  as  announced  last  month. 

J.  F.  Mc.Auley  has  been  appointed  divi- 
sion storekeeper  of  the  Portland  division 
of  the  Southern  Pacific,  with  headquar- 
ters at  Portland,  Ore.,  succeeding  H.  J. 
Smith,  who  has  been  appointed  chief  clerk 
to  the  general  storekeeper  at  San  Fran- 
cisco, Cal. 

B.  W.  Griffith,  district  storekeeper  of 
the  New  York  Central,  Lines  West,  with 
headquarters  at  Collinwood,  Ohio,  has 
been  appointed  general  storekeeper,  with 
the  same  headquarters,  and  F.  J.  Mc- 
Mahon  succeeds  Mr.  Griffith  as  store- 
keeper at  Collinwood. 

L.  C.  Gunter  has  been  elected  president 
of  the  Knoxville  &  Carolina,  with  head- 
quarters at  Knoxville,  Tenn.  S.  B.  Lut- 
trel  was  elected  vice-president,  and  J.  A. 
Wallace,  secretary  and  treasurer.  This 
company  has  been  organized  to  take  over 
the  Knoxville,  Sevierville  &  Eastern. 

M.  C.  Goodspeed  has  been  appointed  to 
represent  the  American  Society  of  Safe- 
ty Engineers  in  the  Sectional  Committee 
on  the  Safety  Code  for  Electrical  Power 
Control.  Mr.  Goodspeed  is  electrical  en- 
gineer for  the  General  Electric  Company 
at  Erie,  Pa.,  and  member  of  the  American 
Institute    of    Electrical    Engineers. 

Howard  Elliott,  editor  of  the  New  York 
Traffic  Club  Bulletin,  has  been  appointed 
editor  of  the  Union  Pacific  Magazine, 
with  offices  at  Omaha,  Neb.  Mr.  Elliott 
is  a  graduate  of  the  University  of  Cali- 
fornia, and  has  had  twenty  years'  experi- 
ence in  railroad  service,  chiefly  in  the 
transportation  department.  Mr.  Elliott 
has  also  graduated  in  law  and  admitted  to 
the  Los  Angeles  Bar,  and  is  an  accom- 
plished writer  and  a  ready  and  fluent 
speaker. 
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OBITUARY 
Charles  S.  Salmons 
Charles  S.  Salmons,  second  grand  chief 
■engineer  of  the  Brotherhood  of  Locomo- 
tive Engineers,  and  editor  and  manager  ol 
the  li.  and  L.  P..  Jpunuil  since  1894  died 
at  Cleveland,  Ohio,  on  December  6,  1921. 
Mr.  Salmons  served  during  tlic  Civil  War 
in  an  Illinois  regiment,  and  has  been 
prominently  identified  with  the  Grand 
.\rmy  of  tlie  Republic.  In  the  manage- 
ment and  editorship  of  the  brotherhood 
journal  he  showed  tine  ability,  and  it  is 
largely  owing  to  liis  shrewd  business 
economical  activity  that  the  widows'  and 
orplians'  fund  has  been  maintained  with 
a  degree  of  reliability  that  is  a  high  honor 
to  his  memory  and  a  credit  to  the  broth- 
erhood by  whom  his  services  were  thor- 
oughly appreciated.  As  a  writer  he  was 
distinguished  by  a  degree  of  painstaking 
accviracy  not  too  common  among  class 
journals.  Of  an  unobstrusive  and  quiet  dis- 
position he  was  warmly  esteemed  among 
those  who  knew  him  best.  He  had  also 
the  line  quality  of  attracting  clever  young 
men  around  him  who  have  profited  by  his 
wortliy  example. 


Orville  C.  Mann 

Orville  C.  Mann,  engineer,  inventor  and 
manufacturer  of  railroad  appliances,  died 
at  Oak  Park,  III.,  on  December  15,  in  the 
si.xty-third  year  of  his  age.  He  was  born 
at  Bath,  N.  H.,  and  entered  railway  ser- 
vice in  1878,  and  had  a  wide  experience 
on  several  of  the  leading  roads  in  the 
West,  particularly  in  tlie  mechanical  de- 
partment. In  1901  he  engaged  in  the  rail- 
road supply  business  and  met  with  marked 
success  as  a  manufacturer  of  smoke  jacks. 
Latterly  he  became  associated  with  E. 
McCann,  superintendent  of  bridges  and 
buildings  of  the  Santa  Fe,  and  took  over 
the  interests  in  a  spreader  which  Mr. 
McCann  had  invented. 


Clarence  E.  Rood 

Clarence  E.  Rood,  sales  manager  of  the 
Gould  Coupler  Company,  New  York,  died 
on  December  11  in  New  York  City.  Mr. 
Rood  was  for  many  years  a  well  known 
manufacturer  of  car  wheels  and  other 
railway  appliances,  and  operated  the  Rood- 
Malleable  Iron  Company,  Lancaster,  Pa. 
In  1910  he  entered  the  service  of  the 
Gould  Coupler  Company  as  sales  repre- 
sentative of  the  New  York  district.  He 
was  well  known  and  highly  esteemed 
among  railroad  men. 


Meeting  of  the  Executive  Committee  of 
the  Air  Brake  Association 

On  December  13th,  a  meeting  of  the 
Executive  Committee  of  the  Air  Brake 
.\ssociation  was  held  at  the  Hotel  Slier- 
man,  Chicago,  and  it  was  unanimously 
voted  to  hold  the  regular  annual  conven- 
tion ol  the  Association  at  Washington, 
1).  C,  Mly  9,   H),   11  and   12,   1292. 

The  Hotel  Washington  was  selected  for 
convention  headquarters  with  overflow 
j'ccommodations  in  the  New  Ebbitt  Hotel 
in  the  adjacent  block.  All  sessions  will 
be  held  in  the  large  convention  hall  on 
the  top  floor  of  the  Hotel  Washington, 
and  all  exhibits  will  be  erected  on  the 
mezzanine  floor  in  that  hotel. 

President  Streeter  and  the  Executive 
Committee  urge  as  large  an  attendance 
at  this  convention  as  possible,  hoping 
thereby  to  obtain  a  return  to  the  high 
efficiency  of  the  educational  work  of  the 
Association  prior  to  war  time  interrup- 
tion. The  unusual  opportunity  for  sight- 
seeing afforded  by  the  many  points  of  in- 
terest in  tlie  National  Capital  will  be 
uelcomed  by  those  of  our  members  who 
take  their  vacation  at  convention  time 
and  bring  the  lady  members  of  their  family 
with   them. 

Many  new  men  during  the  war  years 
and  since  have  come  into  railroad  work 
who  need  air  brake  instruction.  Also, 
numerous  air  brake  devices  have  been  de- 
veloped and  remain  to  be  explained  to  the 
older  men  as  well  as  those  more  recently 
employed.  It  therefore  behooves  all  Air 
Brake  Association  members  to  earnestly 
resume  and  consistently  carry  on  their 
educational  work  to  the  mutual  advan- 
tage of  the  worker  and  the  railroad  air 
brake  service.  Railroad  officials  will  be 
asked  to  help  along  the  important  edu- 
cational work  of  the  Air  Brake  Associa- 
tion now  so  badly  needed  by  liberally 
sending  their  air  brake  men  to  the  con- 
vention. 

Rates  at  the  Washington  Hotel,  Euro- 
pean plan,  and  where  all  rooms  have 
baths,  are  as  follows :  Single  rooms,  one 
person,  $5,00  to  $7.00;  double  rooms, 
double  bed,  $8.00;  double  rooms,  twin 
beds,   $10,00. 

Rates  at  the  New  Ebbitt,  where  all 
rooms  without  baths  have  hot  and  cold 
running  water,  are  as  follows :  Single 
rooms  without  bath,  $2.50 ;  double  rooms 
without  bath,  each  person,  $2.00;  double 
rooms    with    bath,   each   person,  $3.00. 


William  J.  Armstrong 

The  death  is  announced  of  William  J. 
Armstrong,  assistant  treasurer  of  the 
Gould  Coupler  Company,  New  York,  with 
which  company  he  was  associated  for  over 
twenty-five  years. 


Eliminating  the  Unemployed 

According  to  a  report  made  by  the 
Secretary  of  Commerce,  Mr.  Hoover,  the 
number  of  unemployed  in  the  United 
States  decreased  from  3,500.000  to  1,500,- 
000,  as  a  result  of  the  efforts  of  the  Con- 
ference on  Unemployment  called  by  Presi- 
dent Harding  and  there  is  every  likelihood 
of  the  good  work  continuing  all  over  the 
country. 


Two  Railroads  Take  Out  Insurance  on 
Employees 

Announcements  have  been  made  by  the 
l'>ie  and  by  the  Delaware  &  Hudson  to 
all  its  employees  that  beginning  on  Janu- 
ary 1,  1922,  they  will  be  insured  under 
a  group  life  insurance  plan.  Thirty 
thousand  employees  are  involved.  The 
benefit  will  apply  to  employees  who  have 
been  two  years  in  service  prior  to  De- 
cember 31.  Any  employee  permanently 
disabled  lieforc  rcacliing  the  age  of  60 
will  receive  the  full  face  of  his  policy. 
The  maximum  amount  is  $3,000. 

The  Delaware  &  Hudson  announcement 
was  that  it  had  taken  out  group  life  and 
permanent  disability  insurance  for  all  who 
have  been  on  its  payroll  six  months  or 
more.  Large  insurance  underwriters  said 
other  railroads  were  negotiating  similar 
protection  for  employees. 

The  Erie  insurance  is  divided  between 
the  Aetna  Life  Insurance  Company  and 
the  Metropolitan  Life,  each  carrying  in- 
surance on  15,000  men.  The  total  insur- 
ance involved  is  about  $40,000,000. 

The  Delaware  &  Hudson  will  insure  the 
men  without  cost  to  them  for  $500,  and 
will  permit  them  to  carry  as  high  as 
$5,000   at   a    comparatively   small   cost. 

Engineers,  conductors  and  yardmasters 
are  arbitrarily  covered  in  the  Erie  plan 
for  $3,000  each.  Firemen,  trainmen  and 
assistant  yardmasters  are  insured  for 
$2,000  each.  No  insurance  on  the  Erie 
will   be   for   less  than  $1,000. 


United  States  Civil  Service  Examina- 
tions 
The  United  States  Civil  Service  Com- 
mission announces  open  competitive  ex- 
aminations for  junior  engineer  in  me- 
chanical, electrical,  signal,  telegraph  and 
telephone  service.  Vacancies  in  the  Inter- 
state Commerce  Commission  in  Washing- 
ton, D.  C,  for  duty  in  connection  with  the 
valuation  of  the  property  of  common  car- 
riers will  be  filled  from  these  examina- 
tions and,  on  account  of  the  needs  of  the 
service,  applications  will  be  received  until 
further  notice.  Applicants  should  at  once 
apply  for  Form  1312,  stating  the  title  of 
the  examination  desired  to  the  Civil  Ser- 
vice Commission,  Washington,  D.  C,  and 
full  particulars  will  be  furnished. 


A  Notable  Record 

J.  E.  Alger,  Reading,  Mass.,  retired 
locomotive  engineer  after  51  years'  con- 
tinuous service,  is  a  member  of  a  notable 
family  of  railway  men.  Mr,  Alger's 
father  entered  the  service  in  December, 
1846,  and  retired  in  1895,  while  a  younger 
brother  began  in  1871,  and  is  still  at  the 
throttle.  Mr.  Alger,  retired,  entered  the 
service  in  November,  1868,  and  retired  in 
September,  1919.  The  continued  united 
services  of  the  father  and  two  sons  there- 
fore extend  over  150  years. 


24 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


January,  1922 


Construction  and  Equipment  Notes 


New  Machine  and  Boiler  Shops  at 
Fort  Wayne,  Ind. 
Contracts  have  been  awarded  to  the 
Dwight  &  Robinson  Company,  New  York, 
by  the  Pennsylvania  Lines  West,  for  the 
construction  of  a  two-story  machine  and 
boiler  shop  at  Fort  Wayne,  Ind.  The  cost 
is  estimated  at  about  $400,000. 


Additional  Equipment  of  the  Western 
Maryland 
The  Western  Maryland  Railway  Com- 
pany jointly  with  the  Post  Development 
Commission  construct  additional  new  rail- 
read  piers  on  which  the  railroad  com- 
pany will  install  electric  cranes,  loading 
and  unloading  machinery  and  other  neces- 
sary equipment  to  facilitate  the  handling 
of  freight  traffic  in  the  near  future. 


Electrification  on  the  Delaware,  Lacka- 
wanna &  Western 

Estimates  are  bei.-g  prepared  by  tiie 
Westinghouse  Electric  Company  and  the 
General  Electric  Company  for  the  pro- 
pcsed  electrification  of  about  40  miles  of 
track  on  the  Delaw-are.  Lackawanna  & 
Western  Railroad  near  Scranton,  Pa.  The 
cost  is  roughly  estimated  as  between  five 
and  six  million. 


Power  Plant  Extensions  on  the  Kansas 
City  Southern 

John  K.  Muhlfeld,  consulting  engineer. 
New  York  City,  is  supervising  extensions 
to  the  power  plant  of  the  Pittsburg,  Kan., 
shops  of  the  Kansas  City  Southern. 
These  will  include  a  500  k.  w.  generator 
unit,  3,000  cubic  feet  air  compressor,  350 
horsepower  boiler  and  the  equipping  of 
new  and  existing  boilers  with  superheat- 
ers, powdered  coal  preparing  and  other 
appliances. 


Industrial  Revival  at  West  Albany 

The  New  York  Central  is  reported  to 
Ije  making  arrangements  to  lease  its  ex- 
tensive car  shops  at  West  Albany,  N.  Y., 
and  have  the  car  repair  work  done  under 
conditions  similar  to  that  already  in  oper- 
ation at  East  Buffalo  and  Toledo.  The 
machine  shops,  which  were  closed  for 
several  months,  are  now  in  partial  oper- 
ation imder  the  company's  supervision, 
and  former  skilled  mechanical  employees 
and  others  are  being  engaged,  and  normal 
conditions  are  expected  to  be  resumed  in 
a   few  months. 


nisli  tlie  electric  appliances  on  these  loco- 
motives. 


Foreign  Orders  for  the  American  Loco- 
motive   Company 

The  Northern  Railway  of  Spain  has 
ordered  six  new  locomotives,  which  will 
be  constructed  at  the  Schenectady  plant 
of  the  American  Locomotive  Company. 
The   General    Electric   Company   will    fur- 


Electric    Plant  for   the    Hagerstown    & 
Frederick    Railway 

Tentative  plans  are  being  considered  by 
the  Hagerstown  &  Frederick  Railway 
Company  for  the  construction  of  a  new 
electric  generating  plant  at  Confluence, 
Pa.,  with  a  capacity  of  about  40,000  k.  w. 
The  cost  including  generating  plant  and 
transmission  appliances  is  estimated  at 
about  $1,000,000. 


New  York  and  New  Jersey  Tunnel 

.An  agreement  has  been  reached  between 
the  New  York  and  New  Jersey  Tunnel 
Company  and  the  Erie  Railroad  Com- 
pany whereby  the  contracts  for  sinking  of 
the  shafts  01  the  west  bank  of  the  Hud- 
.son  will  be  proceeded  with  at  o"ce.  The 
plans  as  approved  of  in  the  construction 
of  the  tubes  will  involve  an  expenditure 
of   over   $20,000,000. 


Electrification  Extensions  in  the  South 

It  is  reported  from  Rome,  Ga.,  that  the 
Tennessee.  .Alabama  &  Georgia  will  f.  rm 
a  connection  with  the  Rome  &  Northern, 
extending  to  about  sixteen  miles.  The 
project  proposed  will  be  equipped  with 
electric  appliances,  and  will  likely  be  ex- 
tended   bevnnd    tlic    pcw    branch. 


Additional   Cars  for  the   Union  Pacific 

It  is  officially  stated  that  the  Union 
Pacific  is  asking  bids  for  6,000  cars,  500 
rf  which  to  be  of  the  double  sheathed 
box  car  type  of  SO  tons  capacity,  and 
50-ft.   steel   automobile   cars. 


Electric  Power  House  for  the  Santa  Fe 

Plans  are  completed  for  a  new  steam- 
i-pcratcd  electric  power  bouse  by  the 
.Atchison,  Topeka  &  Santa  Fe,  at  San 
Bernardino.  Cal..  the  cost  of  which  will 
be  about  $200,000,  W.  S.  Wall,  Los 
Angeles,  Cal.,  r.iechanical  superintendent 
of  coast  lines,  is  in  charge  of  the  pro- 
jected   work. 


gage  and  smoking  cars  from  the  Bethlehem 
Shipbuilding  Corporation,  and  15  coaches 
from    the    Standard    Steel    Car    Company. 


New  Coaling  Plants  for  the  New  Haven 

Contracts  have  been  awarded  by  the 
New  York,  New  Haven  &  Hartford  Rail- 
rrad  Companv  to  Roberts  &  Schaeffer 
Ccmpany.  Chica.so,  for  two  1.200  tons 
capacity,  three-track  automatic  electric 
coaling  plants  to  be  installed  at  East  Hart- 
ford, Conn.,  and  Providence,  R.  T.  The 
cost   will   approach  $125,000. 


Addition     to     Rolling     Stock     on     the 
Reading 

Ordt-rs  have  bee  i  issued  liy  the  Phila- 
delphia &  Reading  Railroad  Company 
for    30    coaches    and    S    combination    bag- 


New  Machines  and  Tools  for  the  Rock 
Island 

The  Chicago,  Rock  Island  &  Pacilic 
Railroad  Company  has  ordered  about  70 
new  machines  and  a  variety  of  hand  tculs. 
the  cost  of  which  will  approach  $1,OOO.OUO. 
These  include  presses,  lathes,  shakers, 
grinders  and  power  hack  saws,  and  v.ill 
be    distributed   at    various   division    jioints. 


Rolling  Stock  for  the  Seaboard  Air  Line 

It  is  reported  the  Seaboard  Air  Linu  is 
making  enquiries  in  regard  to  purchasing 
1,500  fifty-ton  capacity  box  cars,  200 
forty-ton  flat  cars  with  steel  underframcs. 
and  300  steel  phosphate  cars  of  fifty  tons 
capacity. 

Completion  of  Kansas   City,  Mexico  & 
Orient  Railroad 

Early  completion  of  the  gaps  in  the 
Kansas  City,  Mexico  &  Orient  Railroad 
ill  Mexico  is  probable.  At  the  present 
time,  though  service  over  this  line — w-hich 
has  its  terminals  at  Kansas  City,  in  the 
United  States,  and  Topolobampo,  Mexico, 
on  the  Gulf  of  California — is  limited  to 
the  lines  in  this  country.  Two  unfinished 
gaps  remain  in  Mexico — one  between 
Fuerte  and  Sanchez,  a  distance  of  155 
miles,  the  other  between  Alpine  and  Fal- 
cmir,  approximately   158  miles. 


All-Steel   Dining   Cars  for  the   Pennsyl- 
vania 

The  management  of  the  Pennsylvania 
Railroad  System  will  in  the  near  future 
place  orders  for  the  construction  of 
twenty  additional  all-steel  dining  cars  of 
the  largest  size  and  most  modern  type 
and  equipment.  The  new  cars  will  not 
only  make  it  possible  to  meet  the  public 
demand  for  increased  dining  car  service 
but  will,  immediately  upon  their  comple- 
tiiin,  permit  the  retirement  of  all  remain- 
ing wooden  dining  cars  in  use  on  the 
Pennsylvania  Railroad.  They  will,  there- 
fore, constitute  another  important  step 
forward  toward  all-steel  passenger  train 
equipment. 


Domestic     Exports    from     the     United 
States  to  Foreign  Countries 

Ste.am   Liicomotives,  November,  1921 
Countries  Number     Dollars 

Mexico     40        1,756,270 

Cuba    2  31,341 

Dominican    Republic    ....       1  29.000 

Brazil     1  23.500 

Chile    10  360.000 

China     3  300.000 

Philippine   Islands    4  58.660 

Total    61        2.558,771 
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British  Railways  Wages  Boards  and 
Joint  Councils 
The  central  and  national  wages  board, 
British  railways  is  now  in  operation  and 
will  continue  at  least  until  January  1, 
1924.  All  questions  relating  to  rates  of 
pay,  hours  of  duty,  etc.,  in  default  of 
agreement  are  being  referred  to  this 
Board,  which  is  composed  of  16  members, 
of  whom  eight  represent  the  railway  com- 
panies, and  eight  tlie  employees,  appointed 
as  follows :  Four  by  the  National  L'nion 
of  Railwaymcn,  two  by  the  Associated 
Society  of  Locomotive  Engineers  and 
Firemen,  and  two  by  the  Railway  Clerks' 
.Association.  In  addition  to  this  Hoard, 
which  is  known  as  the  Central  Board, 
there  is  a  National  Wages  Board,  also 
composed  of  16  members,  of  whom  six 
represent  the  railway  companies,  six  the 
railway  employees  and  four  the  users  of 
railways,  together  with  an  independent 
chairman  nominated  by  the  Minister  of 
Labor.  The  National  Board  decides  all 
(luestions  of  pay  and  conditions  which  are 
referred  to  it  by  the  Central  Wages  Board, 
when  that  Board  fails  to  agree.  Strikes 
and  lockouts  are  prohibited  before  the 
expiration  of  one  month  after  the  refer- 
ence of  the  dispute  to  the  National  Board, 
which  Board  is  required  to  publish  the 
results  of  its  investigation  within  28  days 
from  the  date  of  reference. 


NEW  PUBLICATIONS 

Books,  Bulletins,  Catalogues,  Etc. 
THE    PRINCIPLES    AND    DESIGN 
OF       FOUNDATION       RIGGING. 
Published  by  the  Air  Brake  Associa- 
tion.     F.    M.    Nellis,    Secretary,    165 
Broadway,  New  York. 
The  pamphlet  of  121  pages  and  contain- 
ing  74   illustrations    is   probably   the   most 
thorough    and    systematic   treatise   on    the 
subject  with  which  it  deals  that  has  thus 
far  been  published.     It  is  elementary  and 
complete,   two   features   that   are   not   usu- 
ally  embodied   in   the   same   book ;   but   as 
might  be  expected,  the  progress  from  the 
elementary    to    the    complex    is    so    rapid 
that  the  untrained  mind  or  the  man  who 
is  not  more  or  less  familiar  with  the  sub- 
ject may  have  some  difficulty  in  following 
the  progress  of  the-  explanations. 

It  opens  with  a  clear  and  explicit  de- 
scription of  the  theory  of  friction  and  the 
reasons  for  the  resistance  caused  by  it, 
varying  under  different  conditions,  and  the 
meaning  of  the  coefficient  of  friction. 
Then  follows  a  direct  application  of  these 
principles  to  the  brakeshoe  of  a  railroad 
car  and  an  explanation  of  why  the  clasp 
brake  is  more  efficient  than  the  single 
shoe  brake  And  always  to  the  funda- 
mental feature  that  the  ultimate  reason 
why  the  application  of  brakeshoes  to  the 
.  wheels  of  a  car  can  stop  it  is  the  pull 
of   the   rails  against  those   same  wheels. 

Then  follow  27  pages  on  leverages  and 
methods     of     calculation     of     lever     arms 


.•in<l  pressures  in  which  many  rules  and 
formulae  are  given,  which  no  one  would 
remember  and  without  a  statement  as  to 
the  real  fundamental  principle  mulerlying 
all  leverages,  all  levers  and  all  transmis- 
sion of  power.  The  trained  engineer  does 
not  need  the  book,  and  the  untrained  man 
would  probably  be  confused  by  the  wealth 
of  explanation   that  is  offered  him. 

The  next  portion  of  the  book  deals 
directly  with  the  subject  that  gives  its 
name  to  the  pamphlet,  the  foundation  rig- 
ging, and  here  we  have  carefully  worked 
out  explanations  for  the  various  features 
that  enter  into  and  have  controlled  the 
design  of  the  foundation  brake  rigging 
of  the  modern  car.  There  are  many 
things  in  the  details  of  this  part  of  the 
design  that  need  to  be  explained  to  the 
novice ;  such,  for  example,  as  the  location 
of  the  brakeshoes  below  the  center  line 
if  the  wheel,  the  method  of  attaching  the 
1  and  brake  and  other  things  that  have 
r.othing  to  do  with  the  calculation  of  lev- 
erage, but  which  are  vital  to  the  proper 
functioning  of  the  brake.  And  these  de- 
tails are  fully  and  clearly  explained,  so 
that  the  veriest  tryo  could  see  the  reason 
why  for  all  these  things  as  they  are.  And 
these  explanations  are  accompanied  by 
such  ample  illustrations  that  they  should 
be  readily  understood  by  anyone.  And  the 
tables  of  calculations  and  proportioning 
of  the  members  of  the  foundation  rigging 
are  full  and  complete. 

The  concluding  pages  of  the  book  are 
devoted  to  an  explanation  of  the  laws  of 
retardation  and  acceleration  and  to  show- 
ing that  they  are  identical.  At  the  start 
a  broad  general  statement  is  made  that 
should  be  driven  home  to  and  borne  in 
mind  by  every  one.  It  is  that :  "Any 
change  of  motion  may  result  for  any  ob- 
ject with  the  application  of  a  net  force 
of  any  magnitude  provided  the  force  has 
sufficient  time  in  which  to  effect  the 
change." 

In  the  explanation  which  follows,  the 
whole  is  based  on  the  laws  of  gravitation, 
as  it  should  be,  but  the  formulae  given 
are  so  many  and  so  involved  that  it  is 
doubtful  if  the  average  man  will  take  the 
trouble  to  unravel  them.  Formulas  with- 
out a  knowledge  of  the  principles  upon 
which  they  are  based  are  the  most  elusive 
items  of  human  knowledge,  and  it  is  al- 
ways well  to  avoid  the  bare  dogmatic 
statement  of  them  if  possible.  So,  too.  it 
seems  that  the  discussion  of  the  distinc- 
tion between  mass  and  weight  is  useless. 
As  far  as  the  average  man  is  concerned 
he  has  nothing  to  do  with  mass.  Weight 
is  the  only  thing  that  concerns  him,  and 
to  introduce  it  is  apt  to  surround  the  sub- 
ject with  the  confusion  of  mystery  which 
is  not  necessary.  It  is,  therefore,  respect- 
fully suggested  that  the  whole  principle 
of  acceleration  and  retardation  can  be 
stripped  of  confusing  formula  and  made 
an  exceedingly  simple  proposition. 

But   these   criticisms  aside,   the   fact   re- 


mains that,  taken  as  a  whole,  the  pam- 
phlet is  a  most  valuable  contribution  to 
the  literature  of  the  brake. 

LUBRICATION  OF  LOCOMO- 
TIVES. By  E.  L.  Ahrons.  Published 
by  the  Locomotive  Publishing  Com- 
pany, London,  England.  192  pages, 
with  numerous   illustrations. 

Portions  of  the  valuable  matter  con- 
tained in  this  book  originally  appeared  in 
J  he  Locomolive  Manazinc,  but  Mr. 
Ahrons,  the  accomplished  engineering 
author  has  thoroughly  revised  the  work 
and  added  much  that  is  entirely  new,  so 
that  it  may  be  said  that  there  is  no  part 
of  the  modern  high-powered  locomotive 
that  is  not  reached  and  its  need  of  proper 
lubrication  thoroughly  considered.  Not 
only  so  but  the  various  kinds  and  qualities 
of  lubricants  arc  described  and  analyzed  in 
regard  to  their  special  adaptability  to  the 
requirements  of  the  various  parts  of  the 
coiTiplex  machine.  The  book  is  the  result 
of  genuine  study  by  a  master  in  technique 
gifted  with  a  graceful  and  luminous  art  of 
expression. 


THE  CENTENARY  VOLUME  of 
Charles  Griffin  and  Company,  Lon- 
don, England.  With  Foreword  by 
Lord  Moulton. 

J.  P).  Lippjncott  Co..  of  Philadelphia, 
announces  the  publication  in  London  of  a 
volume  relating  to  the  centenary  of  the 
publishing  house  of  Charles  Griffin  and 
Company.  It  is  fitting  and  proper  that  this 
should  be  done,  and  it  is  gratifying  to  note 
that  the  work  has  fallen  into  capable 
hands.  The  volume  which  extends  to  290 
pages  is  a  model  of  the  printer's  art,  and 
records  the  monumental  work  of  the  emi- 
nent publishing  house  during  its  century 
of  existence.  .-\s  is  well  known  it  was 
the  first  to  recognize  that  in  the  science 
ot  engineering  a  new  field  of  enterprise 
was  open.  The  genius  of  Macquom 
Rankine,  then  Professor  of  Engineering, 
Glasgow  University,  was  called  to  the  ser- 
vice of  the  company,  and  to  him  and  his 
successors  the  engineering  world  owes  a 
debt  that  never  can  be  repaid.  Their  text 
books  have  beneficially  affected  the  vast 
industries  of  mankind. 


THE   FIRING   OF  LOCOMOTIVES, 
by  F.  Cosgrove.     A  Complete,  Com- 
prehensive  Course   of   Instruction   on 
the  Principles   of  Locomotive  Firing. 
Technical  Book  Publishing  Company, 
District  Office,  Scranton,  Pa. 
The    special    merit    of    Mr.    Cosgrove's 
work  lies  in  his  method  of  education,  and 
his  wide  knowledge  of  human  nature,  par- 
ticularly ■  as     exemplified     in    the    mental 
characteristics     of     the     average     fireman, 
whose   methods    of   preparing    for   an    ex- 
amination are  usually  marked  by  a  degree 
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of  haste  akin  to  a  champion  foot-ball 
player  who  has  spent  his  leisure  hours  in 
the  open  field  and  suddenly  turns  to  the 
necessary  cramming  for  what  are  briefly 
called  "Exams."  The  athlete  may  kicl<  a 
goal  hut  he  seldom  kicks  fifty  per  cent 
in  languages  or  the  higher  mathematics. 
Mr.  Cosgrove's  work  is  divided  into  twelve 
parts  of  32  pages  each,  and  by  studying 
one  page  a  day,  one  instruction  paper  a 
month,  a  man  in  twelve  months  will  be 
able  to  reach  as  near  the  head  of  the  list 
as  will  make  him  a  marked  man  for  life. 
We  will  stand  by  this  opinion  with  all  the 
unction  that  we  possess.  The  lack  of 
space  prevents  us  from  giving  an  analysis 
of  each  of  the  twelve  parts,  including 
seven  instruction  papers,  and  a  coal-table 
chart.  These  treat  not  only  on  the  char- 
acteristics of  coals  found  in  locomotive 
service,  their  burning  qualities,  the  prin- 
ciples and  processes  of  burning,  smoke, 
and  how  to  burn  a  smoky  coal  smokelessly. 
Not  only  these  essentials,  but  the  keener 
knowledge  of  knowing  when  trouble  arises 
whether  it  should  be  charged  to  the  fire- 
man or  the  equipment  may  be  learned 
from  the  proper  study  of  this  work  with 
a  degree  of  assurance  that  is  beyond  con- 
troversy. 


preparation,  and  the  application  of  the  in- 
formation secured  to  the  problem  of  pro- 
ducing cleaner  coal  was  the  principal  ob- 
jective. The  solution  of  this  problem  must 
of  necessity  rest  to  a  considerable  extent 
upon  an  intelligent  knowledge  and  appre- 
ciation of  the  physical  and  the  chemical 
forms  in  which  sulphur  occurs  in  a  par- 
ticular coal,  and  how  it  is  distributed 
through  the  coal  in  the  bed.  Copies  of 
this  Bulletin  No.  125  may  be  had  without 
charge  by  addressing  the  Engineering  Ex- 
periment  Station,  Urbana,   111. 


Discussing  the  Contract  System 
Frank  P.  Walsh,  attorney  for  the  rail- 
road unions,  made  an  able  presentation  of 
his  views  on  the  contract  system  before 
the  United  States  Labor  Board  in  Chi- 
cago last  month.  Mr.  Walsh  claimed  that 
the  evidence  showed  that  the  system  was 
a  fraud  to  dodge  provisions  of  the  Trans- 
portation Act.  George  Kaunauer,  vice- 
president  and  general  manager  of  the  In- 
diana Harbor  Belt  Railway,  claimed  that 
efficiency  and  economy  were  the  only  mo- 
tives behind  adoption  of  the  contract  sys- 
tem of  car  repair  work  established  on  that 
road,  and  claimed  the  right  to  "farm  out" 
work  to  contractors  not  under  the  jurisdic- 
tion of  the  road. 


Rust 

Iron  will  not  rust  in  perfectly  dry  air. 
A  piece  of  iron  had  been  kept  in  dry  air 
for  about  nine  years,  and  it  had  been  found 
there  was  no  sign  of  rust.  Iron  did  not 
rust  in  perfectly  air-free  water,  and  it 
was  known  that  metal  had  been  kept  for 
several  months  in  steam  without  the  slight- 
est trace  of  rust  forming. 


The    Vacuum   Automatic    Brake 

This  is  a  practical  text  book  intended 
for  the  guidance  of  railway  men  whose 
work  may  include  the  fitting  up  or  oper- 
ating the  vacuum  automatic  brake  appa- 
ratus, and  has  already  reached  a  second 
edition,  and  may  be  said  to  contain  the 
latest  word  on  the  subject.  The  separate 
types  of  brake  cylinder,  with  the  latest 
improved  attachments,  are  fully  described 
and  illustrated.  Varieties  on  design  are 
shown,  embracing  the  latest  accessories, 
such  as  "accelerators,"  "load"  valves,  to- 
i;ether  with  vanader  power  brake  and 
automatic  vacuum  brake  or  electrified 
section.  Testing  for  leakage  and  alarm 
-igna!  apparatus  are  also  added. 


Sulphur  in  the  Coal  Bed 

Bulletin  No.  125,  by  H.  F.  Yancey  and 
Thomas  Eraser,  just  issued  by  the  En- 
gineering Experiment  Station,  deals  with 
the  manner  of  occurrence  and  the  distribu- 
tion of  the  various  forms  of  sulphur  in 
the  coal  bed.  The  experimental  work  was 
undertaken  as  a  part  of  the  United  States 
Bureau  of  Mines  plan  of  research  on  coal 


Leaflet  on  Arc  Welding 

Arc  welding  for  repair  and  reclama- 
tion, general  applications  of  arc  welding, 
and  arc  welding  for  manufacturing  pro- 
cesses are  well  described  and  illustrated 
in  Leaflet  1825,  just  published  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.  A  story 
is  told  of  how  costs  are  reduced  by  the 
use  of  arc  welding. 


Westinghouse  Electric  Publishes  New 
Catalogue 
Safety  Switches  and  Panel  Boards  is  the 
subject  of  Catalogue  12- A,  dated  1921- 
1922,  which  is  now  being  distributed  by 
the  Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.  This 
catalogue  is  profusely  illustrated  with 
views  of  installations  of  safety  switches 
in  the  shop,  in  the  office  and  in  the  home. 
It  is  specifically  shown  why  Krantz  safety 
switches  are  safe,  and  how  they  can  be 
operated  by  anyone.  Dimensions  and  list 
prices  of  these  switches  are  given  in  de- 
tail. Some  of  the  subjects  that  are  dis- 
cussed are  the  railway  type  safety  panel 
boards,  the  safety  car  lighting  panels,  the 
auto-lock  control  panels,  the  dead-front 
and  dead-rear  safety  switchboards,  the 
live-front  knife  switches  and  many  other 
devices. 


BOOK  WANTED 

One    Copy    of 

Evolution  of  the  Air  Brake 

By    Paul    Synnesvedt 

Railway    and     Locomotive 

Engineering 

114    Liberty   St.  New  York 


DIAMOND  STEEL  EMF.RY 

For    Grinding    In    Steam    and    Air   Joint* 

"CUTS   BUT   NEVER   BREAKS" 

A     Railroad     Shop     Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,    PA..    U.   S.    A. 


GEO.   P.  NICHOLS   &   BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


For  Testing  and    Washing 
Locomotive  Boilers 


Lubrication 
The  Texas  Company's  technical  publica- 
tion. Lubrication,  sustains  its  high  charac- 
ter as  an  em.inent  authority  in  the  uses  and 
abuses  of  oils.  Different  oils  for  different 
uses  are  only  mastered  by  a  chosen  few, 
ai,d  the  company's  experts  have  reduced 
or  rather  raised  this  attribute  to  a  science. 
As  an  illustration,  steam  cylinder  oil  is 
supposed  by  some  to  be  suitable  for  air 
compressors.  This  is  a  gross  error.  .'\ 
lighter  oil  with  a  viscosity  of  about  180° 
cleans  out  the  lines  and  lubricates  the  air 
tools  also. 


Rue  Boiler  Washer 
and  Tester 

SEND   FOR  CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa. 

MaDufactnrers  of  Injectors.  Ejectors. 

Boiler    Washers   and   Testers,    Boiler   Checka. 

Check  Valiei. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


K'^0  Locomotive  inSIIIOCrlllJ 

A  Practical  Journal  of  Motive  Power,  Rolling  Stock  and  Appliances 


Vol.  XXXV 


114  Liberty  Street,  New  York,  Februarj-,  1922 


No. 


The  Edwards  Railway  IMotor  Car 


It  is  a  good  many  years  since  the  tirst 
attempts  were  made  to  apply  the  in- 
ternal combustion  engine  to  the  pro- 
pulsion of  railwaj'  cars,  and  numerous 
designs  have  been  worked  out  and 
put  into  practical  operation.  The  great 
success  that  has  attended  the  use  of 
this  type  of  engine  in  its  application  to 
road  vehicles  has  turned  the  attention 
of  a  number  of  designers  towards  the 
adaptation  of  the  ordinary  automobile 
truck  engine  to  the  railway  motor  car. 

-\mong  the   latest  and  most   success- 


and.  strange  as  it  may  seem,  it  w  ill  not 
stand  up  to  the  requirements.  One, 
reason  is  that  the  final  drive  on  the 
rear  pair  of  wheels  does  not  give  suffi- 
cient traction  to  meet  the  requirements: 
and,  finally,  it  was  found  that  a  con- 
verted truck  was  practically  helpless 
even  in  a  mild  snowstorm  or  whenever 
there  was  ice  or  frost  upon  the  rans. 
The  car,  as  developed  under  these 
auspices  is  carried  on  two  four-wheeled 
trucks,  that  at  the  rear  being  Used  for 
driving     purposes     and     is     fitted     with 


car  for  speeds  as  high  as  45  miles  au 
hour.  Where  exceptional  grades,  such 
as  those  of  4  per  cent  are  encountered, 
it  is  possible  to  gear  the  car  for  speeds 
as  high  as  30  miles  per  hour.  The 
clutches  are  arranged  so  as  to  be  able 
to  obtain  four  speeds  in  each  direction, 
and  they  are  the  same  for  both  forward 
and   backward  motions. 

Two  types  of  passenger  cars  have 
thus  far  been  developed,  one  having 
4;X-inch  by  6j^-inch  engines,  as  stated, 
which    weighs    12.0(X)    pounds :    the    other 
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ful  of  these  adaptations  is  that  of  the 
Edwards  Railway  Motor  Car  Co.  of 
Sanford,  North  Carolina.  The  work 
was  undertaken  in  1915  by  a  number 
of  owners  of  short  line  railways  whose 
passenger  business  was  being  taken 
awa)-  by  competing  motor  busses  and 
jitneys. 

They,  then,  turned  their  attention  to 
highway  motor  trucks,  and  a  deal  of 
experimentation  was  carried  on  in  order 
to  develop  the  car  that  is  now  offered 
for  railroad  consideration.  In  this  work 
it  was  found  that  it  was  not  sufficient 
to  put  a  body  and  a  set  of  flanged 
wheels  on  a  motor  truck  in  order  to 
obtain  a  satisfactory  railway  car;  be- 
cause though  the  standard  construc- 
tion may  be  all  right  on  a  highway 
it  is  not  adapted  to  service  on  the  rails. 


wheels  24  inches  in  diameter,  whereas 
those  at  the  front  are  only  20  inches 
in  diameter.  Power  is  transmitted  to 
these  wheels  by  chains,  as  it  was  found 
that  they  stood  up  under  the  service 
better  than  the  direct  gear  drive  as 
they  served  to  cushion  the  shocks  of 
the  wheels  on  the  rails  and  prevent 
them  from  bein,g  transmitted  to  the 
machinery.  As  to  the  durability  of  this 
method  of  driving,  cars  in  service  have 
run  25.000  miles  with  one  set  of  chains 
and  sprockets  at  a  cost  of  about  one- 
quarter  of  a  cent  per  mile. 

The  motor  used  is  a  4-cylinder  ma- 
chine adapted  to  heavy  duty,  having 
cylinders  4^4  inches  in  diameter  and 
6;^  inch  stroke  and  capable  of  develop- 
ing 50  horsepower. 

This    makes    it    possible    to    gear    the 


has  3j4-inch  by  5^-inch  cylinders  and 
weighs  9,000  pounds,  and  can  be  built 
with  a  seating  capacity  of  from  25  to  43 
people. 

.\s  to  cost  of  maintenance,  one  of 
these  smaller  cars  was  put  into  service 
on  the  .\tlantic  &  Western  Railroad 
in  September,  1917,  and  at  the  end  of 
a  run  of  120,000  miles  the  entire  main- 
tenance cost  for  labor  and  material 
was  $1,603.40,  making  an  average  main- 
tenance cost  of  1.33  cents  per  mile.  .\t 
the  end  of  this  period  the  car  was  in 
such  a  condition  that  it  was  estimated 
to  have  an  additional  life  of  about 
180.000  miles,  which  will  put  the  de- 
preciation charge  against  the  equipment 
at  about  2^^  cents  per  mile. 

This  car  was  put  in  service  to  sup- 
plant   a    regular    railway    service    with 
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which  two  round  trips  were  made  daily 
over  a  run  of  about  25  miles.  The  total 
cost  of  this  operation  for  twelve  months, 
covering  a  run  of  35.760  miles,  was 
estimated  at  $15,405.90  or  43.08  cents 
per  train  mile.  This  estimate  included 
the  actual  wages  paid  to  the  train  crew, 
consisting  of  engineer,  fireman,  con- 
ductor and  brakeman,  cost  of  fuel, 
locomotive  and  coach  maintenance,  oil. 
waste  and  water  and  a  depreciation  of 
the  engine  and  coach  which  was  placed 
at  4  cents   per   mile. 

After  the  introduction  of  the  motor 
car  the  steam  service  was  reduced  to 
a  run  every  other  day. 

The  cost  of  operating  the  motor  car 
under  these  conditions,  for  one  year, 
was  $3,580.48.  As  the  car  ran  43,800 
miles  the  cost  per  car  mile  was  8.18 
cents  per  mile.  This  included  the  wages 
of  the  motorman  who  constituted  the 
whole  crew,  the  cost  of  fuel,  oil  and 
other  supplies,  the  cost  of  maintenance 
and  an  estimated  depreciation  of  2% 
cents   per  mile. 

With  the  advent  of  frequent  and  de- 
pendable rail  service  the  competition  of 
bus  lines  and  jitneys  ceased  to  be 
worthy  of  notice,  and  passenger  rev- 
enues  correspondingly   increased. 

In  the  days  when  the  steam  train  was 
laid  off,  the  train  crews  worked  in  the 
shop  on  the  maintenance  of  equipment. 


United  States  Labor  Board  Issues  Additional 
Rules  Affecting  Clerks  and  Station  Agents 


Mr.  Willard  on  Fuel  Economy 

"It  has  been  said  that  the  railroads  have 
too  many  supervisors.  I  have  had  letters 
calling  my  attention  to  the  fact  that  we 
had  too  many  supervisors  and  suggesting 
that  some  of  them  should  be  taken  off. 
But  it  has  seemed  to  us  that  the  railroad 
was  justified  in  spending  $50,000  a  year 
for  an  organization  of  men  selected  from 
among  its  own  employees  to  instruct  en- 
ginemen  and  firemen  how  to  save  coal, 
when  it  is  possible  in  our  opinion  to  save 
at  least  500.000  tons  of  coal  a  year,  which 
at  $3.00  per  ton  would  amount  to  one  and 
one  half  million  dollars  on  the  Baltimore 
and  Ohio  Railroad." 


Underwood   Challenges   McAdoo 

Frederick  D.  Underwood,  president  of 
the  Erie  Railroad  Company,  seriously 
questions  Mr.  McAdoo,  the  former  Direc- 
tor General  of  Railways,  as  to  his 
ability  to  pass  as  an  expert  on  the 
qualifications  of  railroad  men.  Mr. 
McAdoo  had  testified  before  the  In- 
terstate Commerce  Commission  that 
he  had  threatened  to  discharge  several 
railroad  presidents  because  of  the  ineffi- 
ciency of  the  roads. 

Mr.  Underwood  claims  that  "ordinarily 
about  17  per  cent  of  the  railroads'  traffic 
is  for  export  purposes.  During  the  war 
this  was  increased  to  50'per  cent.  Natur- 
ally, there  was  congestion  at  eastern 
terminals,  and  avoirdupois  was  needed  to 
move  it.  The  railroads  had  to  remedy 
the  situation,  but  they  never  broke  down." 


On  January  22,  new  railroad  rules, 
affecting  about  300,000  clerks  and  station 
agents,  were  issued  by  the  Labor  Board, 
and  went  into  effect  on  February  1.  A 
saving  of  $50,000,000  is  expected  from 
two  provisions  on  the  new  code — one 
sanctioning  intermittent,  or  "split  trick" 
service,  and  the  other  stipulating  that 
time  and  one-half  shall  be  paid  only  after 
the  ninth   hour  of  work. 

\VhiIe  concurring  in  the  decision  as  a 
whole,  .\.  O.  Wharton,  one  of  the  labor 
group  members,  appended  a  statement  as- 
serting that  time  and  one-half  should  be 
allowed  after  the  eighth  hour. 

The  decision  expressly  recognizes  the 
principle  of  the  eight-hour  day,  but  pro- 
vides that  the  ninth  hour  shall  be  paid  for 
at  the  pro  rata  or  regular  rate. 

The  rule  authorizing  "split  tricks" 
will  not  only  save  the  railroads  much 
money,  it  is  said,  but  it  will  also  enable  , 
them  to  employ  many  agents  at  small 
stations  that  have  been  closed.  It  pro- 
vides that  employees  may  be  required  to 
work  eight  hours  at  any  time  during  a 
spread  of  twelve  hours. 

In  three  recent  decisions  affecting 
different  classes  of  employes  the  Labor 
Board  has  established  three  dififerent 
standards  for  overtime  pay.  The  shop 
crafts  were  granted  time  and  one-half  for 
overtime  after  eight  hours,  but  the  main- 
tenance of  way  employes'  decisions,  while 
recognizing  the  eight-hour  day,  provided 
for  time  and  one-half  pay  only  after  tlie 
tenth  hour. 

\\'.  L.  McMenimen.  labor  member,  and 
Ben  W.  Hooper  and  G.  W.  W.  Hanger, 
public  group  members,  submitted  a  de- 
tailed ansWer  to  the  dissenting  opinions, 
undertaking  to  justify  the  decision. 

"Punitive  payment,"  reads  the  dissent- 
ing opinion,  "has  but  one  justification — 
namely,  preventing  the  working  of  un- 
reasonable hours.'  Therefore,  it  is  our 
judgment  that  the  imposing  of  rules  re- 
quiring punitive  payment  for  any  service 
rendered  by  employes  covered  by  this 
decision  within  the  ten-hour  period  is  un- 
just, unfair,  and  unreasonable  and  bur- 
dens the  carrier  with  an  uneconomical 
condition." 

The  rule  authorizing  "split  tricks"  not 
only  will  save  the  railroads  great  sums, 
but  it  will  also  result  in  the  reopening 
of  many  small  stations.  And,  in  conse- 
quence of  this,  many  agents  who  have 
been  unemployed  will  find  jobs. 

Under  the  national  agreements  the 
roads  were  required  to  pay  time  and  one- 
half  for  all  time  beyond  a  spread  of 
eight  hours.  Now  the  eight  hours  still 
constitute  the  day,  but,  where  the  work  is 
by  nature  intermittent,  it  may  be  spread 
over  a  period  of  twelve  hours. 

During  Labor  Board  hearings  on  the 
point,   the    railroad    representatives    intro- 


duced testimony  intending  to  show  cost 
of  maintaining  small  stations  under  the 
national   agreement  was  prohibitive. 

This  evidence,  for  instance,  showed  the 
sole  duties  of  an  agent  might  be  to  meet 
the  "9  o'clock  tram"  in  the  morning  and 
the  evening  train  at  8  o'clock,  perhaps. 
Because  the  spread  extended  over  nine 
hours  he  must  be  paid  time  and  one-half 
for  three  hours'  overtime.  Much  of  the 
day,  according  to  testimony,  the  rural 
station  agent  worked  on  the  side,  at  farm 
labor  or  odd  jobs. 

When  this  condition  caused  the  closing 
of  smaller  stations  there  were  innumer- 
able complaints  from  the  rural  stations. 
The  new  rules,  it  is  expected,  will  silence 
these. 


The   Future   of   the   Railroads. 

Walter  D.  Hines,  formerly  Director 
General  during  the  period  of  Federal  con- 
trol of  the  railroads,  stated  before  the  Sen- 
ate Interstate  Commerce  Committee  that 
adequate  railroad  service  in  this  country 
in  the  future  is  dependent  upon  greatly 
enlarging  the  railroad  facilities  of  the 
country,  and  this  will  demand  enormous 
quantities  of  capital. 

In  view  of  the  fact  that  the  war  has 
necessitated  the  postponement  of  many 
sorely  needed  railroad  additions  and  bet- 
terments, it  is  thought  that  the  annual 
jxpenditures  for  capital  purposes  ought  to 
be  considerably  in  excess  of  a  billion  dol- 
lars per  year  for  many  years  to  come. 


New  Record  Output  of  Canadian  Steel 

Production  of  steel  ingots  and  castings  in 
Canada  during  November,  according  to  the 
Dominion  Bureau  of  Statistics,  showed  a 
decided  improvement,  the  output  rising 
from  a  high  record  of  72.204  long  tons  in 
October  to  a  total  of  75,039  long  tons.  Of 
the  November  output,  73,806  tons  was 
made  by  the  producers  for  their  own  use, 
mostly  in  the  manufacture  of  steel  rails. 
\  small  amount  was  produced  for  direct 
sale,  the  total  under  this  item  being  1.233 
long  tons,  practically  all  of  which  was  in 
the  form  of  steel  castings. 


New  Haven  Trains  on  Time 

,^n  increase  of  14  per  cent  in  the  num- 
ber of  trains  run  on  time  during  the  year 
1921,  as  compared  with  1920,  is  revealed 
by  figures  made  public  by  the  transporta- 
tion department  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company. 
The  total  number  of  trains  run  by  the 
New  Haven  during  1921  was  505,853,  of 
which  461,204,  or  91.1  per  cent,  were  on 
time.    The  percentage  for  1920  was  77.1. 

Many  of  the  other  railroads  are  making 
an  equally  excellent  record,  and  all  are 
showing  a  decided  improvement. 
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Annual   Report  of   the   Chief    Inspector,     Bureau    of 

Locomotive    Inspection 


The  annual  report  furiiislicd  by  tbt 
Bureau  of  Locomotive  Inspection  for  its 
tenth  fiscal  year,  ending  June  30,  1921,  is 
in  many  respects  the  most  notewortliy 
hitherto  presented.  The  data  contained  in 
the  report  include  a  resume  of  all  accidents 
resulting  in  the  serious  injury  or  death  to 
one  or  more  persons,  caused  by  the  failure 
of  some  part  or  appurtenance  of  the  loco- 
motive or  tender,  together  with  the  casual- 
ties resulting  therefrom.  Also  all  defects 
of  the  locomotive  and  tender  constituting 
violations  of  the  law  and  rules  found  and 
reported  by  the  Federal  inspectors.  Com- 
parisons with  previous  years  are  also 
shown,  of  which  the  following  are  the  most 
noteworthy : 

.\'umbcr  of  loconioth'es  ins/'cclcd,  number fuuiid  defective,  l^ercentage   inspected  found 
defective,   number   ordered   out   of  seri-ice,  and  total  defects  fmmd  by  years. 

1921 

Number  of  locomotives  inspected 60,812 

Number    found    defective 30,207 

Percentage  found  defective 50 

Number  ordered  out  of  service 3.914 

Total    defects    found 104,848 

Number  of  accidents,  munber  killed,  and  number   injured    as   a    result    Qf   failure    of 
parts  and  appurtenances  of  the  entire  locomotive  and  tender,  by  yours. 


failure  of  what  are  frequently  termed  un- 
important parts.  For  instance,  during  the 
year  85  accidents  were  caused  by  the  failure 
of  some  of  the  grate-shaking  apparatus, 
i^2  by  squirt  hose,  and  65  by  some  part  of 
the  reversing  gear,  all  of  which  could  have 
been  avoided  by  reasonable  care. 

There  were  no  authentic  records  from 
which  comparisons  could  be  made  of  such 
accidents  prior  to  the  enactment  of  this 
law.  A  comparison,  however,  of  the  fiscal 
year  1915,  the  year  in  which  the  boiler  in- 
spection law  was  amended,  and  1921,  the 
present  year,  is  of  imixirtancc,  and  shows 
the  far  reaching  effect  of  proper  inspection 
and  repair,  as  required  by  the  law  and  the 
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Number   of   accidents 

Decrease  from  previous  year  (per  cent) 
Number  i<il!ed   

Decrease  from  previous  year  (per  cent) 
Number  .injured  

Decrease  from  previous  year  (percent) 

'  Increase. 
The  comparative  table  below  for  the  fiscal  years  endi-d  June  30.  1912,   1915.  1920.  and 
1921,   shows   the   number  of  accidents,  number  of  killed,   and  number   of   injured  as   a 
result  of  the  failure  of  some  part  of  appurtenance  of  the  boiler  only : 

1921  1920 

Number  of  accidents 342  439 

Number  killed   51  48 

Number   injured    379  503 

Derailments  due  to  defects  in  or  failure  of  sonic  pait  of  the  locomot 
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the  number  of  persons  killed  and  injured 
years  ended  June  30,  1917-1921,  inclusive. 

Number  of  derailments' 

Number  killed   

Number  injured  
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During  the  first  six  months  of  the  fiscal 
year  1921,  accidents  and  casualties  oc- 
curred at  an  alanning  rate  and  exceeded 
those  of  any  like  period  during  the  five 
preceding  years.  However,  during  the  last 
six  months  a  marked  reduction  is  recorded, 
the  number  of  accidents  and  casualties 
during  the  year  were  considerably  in  excess 
of  those  occurring  during  the  year  1919. 
and  as  referred  to  in  the  last  annual  re- 
port, a  large  number  of  accidents  resulting 
in    serious     injury    were    caused    by    the 


rules  and  regulations  established  there- 
under. 

Comparing  1912,  the  first  year  of  the 
boiler  inspection  law,  covering  parts  and 
appurtenances  of  the  boiler  only,  with  the 
year  1915,  the  fourth  year  of  the  law,  there 
is  shown  to  be  a  reduction  of  50  per  cent 
in  the  number  of  accidents,  85.7  per  cent 
in  the  number  killed,  and  53.5  per  cent  in 
the  number  injured. 

Comparing    1912.    the    first    year    of   the 


boiler  inspecticn  law,  with  the  year  1921, 
covering  parts  and  appurtenances  of  the 
boiler  only,  there  is  shown  to  be  a  reduc- 
tion of  60  per  cent  in  the  number  of  acci- 
d<;ilts.  44  per  cent  in  the  number  killed,  and 
62  per  cent  in  the  number  injured. 

Comparing  1915,  the  fourth  year  of  the 
existence  of  the  law,  with  the  year  1921, 
there  is  shown  a  decrease  of  19  per  cent 
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Fig.  1.  .Sliows  a 
:r,\v  -.vatcr.  which  resulted  in  the  injury  of  one 
person.  The  crown  sheet  was  overheated  its 
entire  lenRth  and  pulled  away  from  31.i  radial 
stays  of  the  oil-burning  type,  which  stays  have 
hammered  heads  and  are  tapered  en  the  fire  box 
end  I'i  inches  in  13  inches.  All  firebox  seams 
were  riveted.  The  crown  sheet  pocketed  to  a 
depth  of  15K-  inches.  The  tops  of  both  the 
flue  sheet  and  door  sheet  for  a  distance  of  .16 
inches   were  bent  downward  to  an  anijle  of  45°. 

in  the  number  of  accidents,  an  increase  of 
292  per  cent  in  the  number  killed,  and  a 
decrease  of  17  per  cent  in  the  number  in- 
jured, due  to  the  failure  of  some  part  or 
appurtenance  of  the  boiler  only.  Barrel 
explosions  have  been  entirely  eliminated, 
and  while  the  so-called  crown-sheet  fail- 
ures have  materially  decreased,  the  great 
increase  in  fatalities  indicates  that  the 
severity  of  these  failures  has  increased 
tremendously. 

During  rhe  year  there  were  a  number  of 
accidents  investigated  in  which  fire-box 
seams  formed  by  the  autogenous  welding 
process  were  involved,  where,  through  the 
failure  of  these  seams,  it  is  believed  the  re- 
sult  of  the   accident    was   much   more   se- 
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rious  than  would  otherwise  have  been. 
Autogenous  welding  ran  be  used  on  many 
parts  of  the  locomotive  and  tender  and  on 
parts  of  the  stayed  surfaces  of  the  boiler 
with  safety  and  economy,  but  inasmuch  as 
our  accident  investigations  show  that  ap- 
proximately 80  per  cent  of  the  autogenous- 
ly  welded  seams  fail,  where  they  are  in- 
volved in  the  accidents,  we  believe  that 
such  methods  should  be  avoided  in  fire-box 
crown-sheet  seams  where  overheating  and 
failure  are  liable  to  occur,  or  on  any  part 
of  the  boiler  where  the  strain  to  which  the 
structure  is  subjected  is  not  carried  by 
other  construction  which  fully  meets  with 
the  requirements  of  the  law  and  rules,  at 


Fig.  2.  Shows  a 
low  water,  which 
of  three  persons, 
seam  between  the  i 


Tht 


1. sheet   failure,   due  to 

■il     the     serious     injury 

autogenously     welded 

sheet   and  combustion 


chamber  failed.  The  line  of  demarcation 
showed  that  the  water  at  the  time  of  the 
accident  was  approximately  2  inches  below  the 
highest    part   of   the   crown   sheet. 

Tlie  top  connection  to  the  water  glass  was 
M>  arranged  that  it  formed  a  pocket  or  trap 
for  the  accumulation  of  condensation,  which 
affected  the  proper  registration  of  the  water. 
The  gauge-cock  drip  was  found  stopped  up, 
w^hich  materially  altered  the  sound  of  the 
gauge  cocks  when  being  tried  and  rendered 
their  indications   misleading. 

least  until  some  means  has  been  developed 
through  which  the  quality  and  tenacity  of 
the  weld  may  be  established  in  advance  of 
its  failure.  This  should  apply  on  all  parts 
of  the  locomotive  and  tender  where, 
through  failure,  an  accident  and  an  injury 
might  result. 

Boiler  explosions  have  been  the  most 
prolific  source  of  serious  and  fatal  injuries. 
There  have  always  been  more  or  less  dif- 
fering opinions  among  railway  officials  and 
employees  and  others  as  to  the  cause  of 
boiler  explosions.  This  being  true,  much 
thought  has  been  given  to  this  particular 
subject,  and  it  is  believed  that  a  better  un- 
derstanding as  to  the  cause  of  an  explosion 
would  tend  to  eliminate  or  reduce  acci- 
dents from  this  source.  Therefore,  it  may 
not  be  amiss  to  recite  here  well-established 
facts. 

The  primary  cause  of  a  boiler  explosion 


is  because  some  part  of  the  vessel  is  too 
weak  to  withstand  the  pressure  to  w^hich 
it  is  subjected,  and  the  cause  of  this  weak- 
ness is  sometimes  hard  to  determine.  The 
violence  which  follows  boiler  explosions 
is  accounted  for  by  well-Vnown  established 
physical  laws. 

All  matter,  whether  solid,  liquid,  or 
gaseous,  consists  of  molecules  of  atoms, 
which  are  in  a  constant  state  of  vibration, 
and  the  result  of  this  vibration  is  heat.  The 
intensity  of  the  heat  evolved  depends  upon 
the  degree  of  agitation  to  which  the  mole- 
cules are  subjected. 

The  process  of  the  generation  of  steam 
from  water  is  simply  an  increase  of  the 
natural  vibration  of  the  molecules  of  the 
water  caused  by  the  application  of  heat  un- 
til they  lose  all  attraction  for  each  other 
and  become  repulsive,  and  unless  confined 
fly  off  into  space,  but,  being  confined,  they 
continually  strike  against  the  sides  of  the 
vessel  in  which  they  are  confined,  thus 
causing  the  pressure  which  steam  exerts 
when  under  confinement. 

The  generation  of  steam  by  the  addition 
of  heat  is  accomplished  in  tw'O  steps;  heat 
added  to  water  first  increases  the  activity 
of  the  molecules  and  is  indicated  by  a  rise 
in  temperature.  Heat  which  warms  the 
water  and  causes  the  rise  in  temperature  is 
called  "sensible  heat."  When  sufficient 
heat  is  added  to  water,  its  temperature  con- 
tinues to  rise  until  about  212°  is  reached, 
the  temperature  of  the  boiling  water  under 
atmospheric  pressure  at  sea  level.  The 
temperature  at  boiling  water  varies  directly 
with  the  pressure  to  which  it  is  subjected; 
the  greater  the  pressure  the  higher  the 
temperature.  Under  200  lbs.  pressure  the 
boiling  temperature  is  388°,  while  under  a 
nearly  perfect  vacuum  water  boils  or  be- 
comes in  ebullition  and  gives  off  a  vapor 
at  32°,  at  which  temperature  ice  begins  to 
form  under  atmospheric  pressure. 

.A  British  thermal  unit  is  the  quantity 
of  heat  required  to  raise  the  temperature 
of  one  pound  of  water  1  °  ;  therefore  it  takes 
180  units  10  raise  one  pound  of  water 
from  i2°  Fahrenheit  to  212°.  Water  does 
not  flash  .nto  steam  as  soon  as  the  tem- 
perature reaches  212°,  but,  on  the  contrary, 
970  additional  heat  units  are  used  in  forc- 
ing the  molecules  apart  against  their 
mutual  attraction  or  cohesion,  which  ad- 
ditional heat  is  known  as  "latent  heat." 

It  will  be  seen  from  this  that  e\ery 
pound  of  steam  in  the  boiler  at  atmospheric 
pressure  contains  1,1S0  heat  units.  As 
steam  is  generated  and  the  boiler  pressure 
increases,  the  heat  energy  in  the  steam  also 
increases  until  each  pound  of  steam  under 
200  lbs.  pressure  holds  within  itself  1,199 
units  of  heat,  and  the  temperature  of  the 
water  in  the  boiler  is  increased  to  388°. 

When  sh.ell  sheets  rupture  or  crown- 
sheets  fail  and  the  boiler  pressure  is  sud- 
denly reduced  to  atmosphere,  a  tremendous 
amount  of  heat  energy  stored  in  the  water 
is  instantly  released  and  causes  a  large  part 
of  the  water  to  suddenly  flash  into  steam, 


while  the  volume  of  the  steam  e.xpands 
many  times.  The  capacity  of  the  boiler  is 
then  wholly  inadequate  to  accommodate 
the  increased  volume  of  steam  so  suddenly 
generated,  nor  will  the  rupture  permit  it 
to  escape  fast  enough  to  avoid  a  tremen- 
dous reaction.  As  a  result  of  this  reaction, 
we  have  the  appalling  explosions  which  are 
from  time  to  time  so  forcibly  brought  to 
our  attention. 

The  force  of  a  boiler  explosion  is  in 
proportion  to  the  size  and  suddenness  of 
the  initial  rupture  and  the  temperature  and 
volume  of  the  water  in  the  boiler  at  the 
time  of  the  rupture.  The  average  modern 
boiler  has  a  capacity  of  approximately  500 
cubic  feet  of  water  below  the  crown  sheet 
and  has  a  steam  space  of  about  ISO  cubic 
feet.  If  such  a  boiler  with  200  pounds' 
pressure  ruptures  from  any  cause,  so  as 
to  suddenly  reduce  the  pressure  to  that  of 
the  atmosphere,  the  released  energy  will 
amount  to  approximately  700,000.000  foot- 
pounds and  if  the  explosion  took  place  in 
two  seconds  approximately  690,000  horse- 
power would  be  developed. 

This  gives  some  idea  of  the  force  which 
accompanies  many  boiler  failures,  with 
cheir  serious  and  fatal  results,  and  supplies 
the  reason  for  the  violence  which  in  many 
cases  is  sufficient  to  hurl  the  entire  boiler 
several  hundred  feet  or  tear  it  into  frag- 
ments, scattering  them  in  every  direction. 

As  previously  stated,  explosions  result 
because  some  part  of  the  vessel  is  too  weak 
to  withstand  the  pressure  to  which  it  is 
subjected.  This  weakness  may  be  caused 
by : 

1.  Abnormal  steam  pressure. 

2.  Weakness  in  design  or  construction. 

3.  Improper  workmanship. 

4.  Corrosion  or  wasting  away  of  ma- 
terial. 

5.  Broken  or  defective  stays. 

6.  Overheated  crown  or  fire-box  sheets. 

A  remedy  for  the  first  three  causes  is 
provided  for  in  the  law  and  rules  by  re- 
quiring that  the  working  pressure  be  fixed, 
after  careful  consideration  of  each  indi- 
vidual boiler  by  competent  authorities,  and 
by  fixing  a  substantial  factor  of  safety  for 
all  parts  of  the  boiler  to  provide  against 
hidden  defects  of  material  and  con- 
struction. 

To  protect  against  failure  due  to  cor- 
rosion or  other  defects  caused  by  wear  and 
usage,  the  law  requires  that  regular  in- 
spections, both  interior  and  exterior,  be 
made  and  that  all  boilers  be  subjected  to 
a  hydrostatic  test  at  regular  intervals  and 
a  sworn  report  filed  showing  the  condi- 
tions found  and  repairs  made. 

Failure  of  crown  or  fire-box  sheets,  due 
to  overheating,  may  be  the  result  of  scale 
or  grease  on  the  fire-box  sheets  or  from 
low  water. 

The  fire-box  sheets  and  tubes  are  in 
contact  with  the  fire,  and  would  become 
heated  to  that  temperature  if  it  were  not 
for  the  pressure  of  water  in  the  boiler.   As 
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previously  ixplaimd.  tlie  temperature  of 
the  water  in  the  boiler  depends  on  the 
b<iiler  press\irc.  but  rarely  reaches  a  tem- 
perature srcater  than  400°  Fahrenheit ; 
therefore,  while  the  plates  are  in  contact 
with  the  water  on  one  side  they  cannot 
greatly  exceed  this  temperature,  although 
the  temperature  in  the  firebox  may  exceed 
2,500°,  wliich  is  about  the  facing  point  of 
firebox  steel. 

The  heat  in  the  firebox  is  conducted 
through  the  plate  to  the  water  in  the  boiler, 
where  it  is  absorbed,  the  sheets  thus  being 
prevented  from  heating  to  the  temperature 
of  the  fire  and  burning  gases.  If.  however, 
the  transmission  of  the  heat  to  the  water 
is  obstructed  by  scale  or  grease,  or  if  the 
water  fails  to  absorb  the  heat,  due  to  be- 
ing foamy,  the  plates  will  retain  the  heat, 
and  may  become  red  hot ;  or  if  tlie  sheets 
are  unprotected  by  water  from  any  cause. 
they  become  overheated.  Metal  loses 
strength  when  heated,  and  if  heated  to  a 
high  teinperature  has  comparatively  little 
strength  to  resist  the  pressure  within  the 


^trucle(l  .'iiicc  that  rept>rt  was  rendered 
have  had  water  cohnuns  applied.  On  old 
locomotives  the  application  has  not  prog- 
ressed ra])idly,  probably  due  to  the  diffi- 
culty in  obtaming  necessary  appropriations. 
The  necessity  for  such  appliances,  however, 
is  practically  unquestioned,  and  some  roads 
are  proceeding  with  the  application  in  a 
very  satisfactory  way.  It  is  hoped  that 
in  the  near  future  this  important  appliance 
will  be  applied  on  all  locomotives,  so  that 
enginemeu  may  have  accurate  knowledge 
of  the  general  water  level  in  the  boiler  un- 
der all  conditions  of  service. 

Transcribed  reports  showing  defects 
found  on  all  locomotives  ordered  out  of 
service  and  those  found  approaching  viola- 
tions of  the  law  and  rules  were  furnished 
the  chief  operating  officers  of  the  carriers 
monthly,  so  that  they  might  be  fully  in- 
formed of  the  condition  of  their  locomo- 
tives as  disclosed  by  our  inspectors. 

During  the  year  209  applications  were 
filed  for  extension  of  time  for  the  removal 
of  flues,  as  provided  in  rule  10.    Investiga- 


iront  and  one  on  the  rear  that  will  enable 
the  enginemen  to  see  300  feet  ahead  of  the 
locomotive.  These  requirements  have  been 
given  close  attention  and  have  been  fully 
complied  with  so  far  as  it  has  been  brought 
to  our  attention.  The  lighting  equipment 
with  which  locomotives  arc  now  equipped 
seems  to  be  meeting  with  the  universal  ap- 
proval of  officials  and  employees  required 
to  operate  and  maintain  them. 

During  the  year  the  inspectors  of  this 
bureau,  at  the  direction  of  the  comtnission, 
spent  962  days  on  special  work,  in  con- 
nection with  the  transportation  act  of  1920 
and  the  interstate  commerce  act,  other 
than  the  duties  required  by  the  locomotive 
inspection  law. 

The  law  provides  that  whenever  any 
district  inspector  shall  in  the  performance 
of  his  duty  find  any  locomotive  or  ap- 
paratus pertaining  thereto  not  conforming 
to  the  requirements  of  the  law  or  the  rules 
and  regulations  established  and  approved 
he  shall  notify  the  carrier  in  writing  that 
the   locomotive  is  not   in  serviceable  con- 
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boiler,  when  as  a  result  the  sheets  are 
forced  off  of  the  stays  and  failure  occurs. 
It  is  a  well-recognized  fact  that  scale  or 
.urease  m.iy  be  the  direct  cause  of  an  ex- 
plosion. Scale  may  indirectly  cause  an 
explosion  by  restricting  or  closing  the 
o])enings  in  the  water-indicating  appliances, 
thereby  causing  a  false  level  of  water  to  be 
registered,  deceiving  the  enginemen. 

One  of  the  most  perplexing  problems 
which  has  presented  itself  while  operating 
the  modern  locomotive  is  that  of  securing 
■A  correct  indication  of  the  height  of  water 
o\er  the  crown  sheet  under  all  conditions 
of  service. 

In  the  last  annual  report  was  included  a 
report  covering  tests  made  to  determine 
the  action  of  water  in  the  boiler  on  the 
water-indicating  appliances  with  respect  to 
their  correct  registration.  These  tests 
established  that  gauge  cocks  screwed  di- 
rectly in  the  boiler  do  not  correctly  indi- 
cate the  .general  water  level  while  steam  is 
rapidly  escaping  from  the  boiler,  and  in 
order  to  secure  a  proper  appliance  it  was 
recommended  that  a  water  column  to 
which  three  gauge  cocks  and  one  water 
glass   were   attached   be  applied. 

Practically    all    new    locomotives    con- 


1.    .-!.       SHOWS    DET.MI.S    OF    CSUHE    COCKS 

tion  showed  that  in  25  of  these  cases  the 
condition  of  the  locomotives  was  such  that 
no  extension  could  properly  be  granted ; 
12  were  in  such  condition  that  the  full  ex- 
tension requested  could  not  be  granted,  but 
an  extension  for  a  shorter  period  within 
the  limits  of  safety  was  allowed ;  25  ex- 
tensions were  granted  after  defects  dis- 
closed by  our  investigation  had  been  re- 
paired ;  38  applications  were  withdrawn  for 
various  reasons ;  and  the  remaining  99 
were  granted  for  the  full  period  requested. 

.-\s  provided  in  rule  54,  there  were  filed 
2.791  specification  cards  and  9,785  altera- 
tion reports  These  have  been  carefully 
checked  to  determine  whether  the  boilers 
represented  were  so  constructed  as  to  safe- 
ly withstand  the  pressure  to  which  they 
were  being  subjected  and  that  the  stresses 
given  in  the  specifications  and  alteration 
reports  had  been  correctly  calculated. 

On  July  1,  1920,  the  rules  became  ef- 
fective requiring  each  locomotive  used  in 
road  service  between  sunset  and  sunrise  to 
be  equipped  with  a  headlight  which  will 
enable  the  enginemen  to  see  in  a  clear  at- 
mosphere a  dark  object  as  large  as  a  man 
800  feet  ahead  of  the  locomotive  and  that 
yard    locomotives   have   one   light    on   the 


(lition,  and  thereafter  shall  not  be  used  un- 
til in  serviceable  condition.  Provided,  that 
a  carrier,  when  notified  by  an  inspector  in 
writing  that  the  locomotive  is  not  in 
serviceable  condition  because  of  defects  set 
out  and  described  on  said  notice,  may  ap- 
peal to  the  chief  inspector  to  have  the  loco- 
motive reexamined.  The  carrier,  being 
dissatisfied  with  the  decision  of  the  chief 
inspector,  may  appeal  to  the  Interstate 
Commerce  Commission. 

I'nder  the  provision  of  the  law  not  a 
single  formal  appeal  has  been  taken  from 
the  decision  of  any  inspector  during  the 
fiscal  year.  This  demonstrates  that  wis- 
dom and  good  judgment  have  been  exer- 
cised by  our  inspectors  in  the  performance 
of  their  duties. 

In  the  last  annual  report  certain  recom- 
mendations were  made  for  the  betterment 
of  the  service  in  accordance  with  section 
7  of  the  act  as  amended.  During  the  year 
experience  has  further  demonstrated  the 
wisdom  of  these  recommendations;  there- 
fore they  are  respectfully  renewed  and  the 
reasons  therefore  given. 

First.  That  the  act  of  February  17, 
1911,  be  amended  so  as  to  provide  for  ad- 
ditional inspectors  to  be  appointed  by  the 
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commission  as  the  needs  of  the  service  de- 
velop. The  act  of  February  17,  1911,  pro- 
vides that  SO  inspectors  be  appointed, 
whose  duties  shall  be  to  make  such  per- 
sonal inspections  from  time  to  time  oi 
locomotive  boilers  under  their  care  as 
might  be  necessary  to  fully  carry  out  the 
provisions  of  the  act,  so  the  locomotives 
might  be  cm.ployed  in  moving  traffic  with- 
out unnecessary  peril  to  life  or  limb.  At 
the  time  this  law  was  enacted  there  were 
appro.ximately  63,000  locomotives  coming 
under  its  jurisdiction. 

This  act  has  since  been  amended,  ex- 
tending the  authority  of  the  chief  inspector 
and  his  two  assistants,  together  with  all  of 
the  inspectors,  to  cover  the  entire  loco- 
motives and  tenders  and  all  of  their  ap- 
purtenances. The  number  of  locomotives 
has  increased  to  more  than  70,000.  With 
the  extended  duties  of  the  inspectors  and 
the  increase  in  the  number  of  locomotives, 
it  is  impossible  for  the  number  of  in- 
spectors now  provided  to  adequately  ac- 
complish the  purpose  for  which  the  law 
was  estalilished. 

New  duties  and  responsibilities  have 
been  imposed  upon  the  commission  by  the 
transportation  act  of  1920,  and  the  act  to 
regulate  commerce  has  been  extended,  and 
no  doubt  in  the  future,  as  in  the  immedi- 
ate past,  this  bureau  will  be  called  on  from 
time  to  time  to  make  investigations  neces- 
sary to  carry  out  the  requirements. 

To  be  in  position  to  eflfectually  carry  out 
the  duties  imposed,  it  is  necessary  to  have 
an  efficient  corps  of  competent  and  well- 
trained  inspectors  who  can  be  called  upon 
when  occasion  requires.  In  order  to  obtain 
and  retain  on  the  service  such  inspectors, 
their  salaries  should  be  increased  to  be 
commensurate  vifith  the  duties  performed 
and  the  responsibilities  imposed.  The  ab- 
sence of  inspectors  from  their  accustomed 
duties  or  the  lack  of  a  sufficient  number 
is  reflected  by  the  increased  number  of  ac- 
cidents and  casualties  and  the  deficiency  of 
motive  power.  It  is  therefore  respectfully 
recommended  that  the  act  of  February  17, 
1911,  be  amended  so  as  to  provide  for  ad- 
ditional inspectors  to  be  appointed  by  the 
commission  as  the  needs  of  the  service 
develop,  and  that  adequate  salaries  may 
be  paid  that  will  obtain  and  retain  in  the 
service  a  full  corps  of  well-trained,  effi- 
cient insptclors,  and  that  the  amounts  di- 
rectly appropriated  to  carry  out  the  pro- 
visions of  the  act  of  February  17,  1911, 
as  amended,  be  increased  to  meet  the  re- 
quirements. 

Second.  That  all  locomotives  not  using 
oil  for  fuel  have  a  mechanically  operated 
fire  door  so  constructed  that  it  may  be 
operated  by  pressure  of  tlie  foot  on  a  pedal 
or  other  suitable  device  located  on  the 
floor  of  the  cab  or  tender  at  a  proper  dis- 
tance from  the  fire-  door,  so  that  it  may 
be  conveniently  operated  by  the  person 
firing  the  locomotive. 

This  recommendation  is  based  on  the 
results    of    many    investigations    of    boiler 


failures  of  such  character  as  to  permit  the 
steam  and  water  contained  in  the  boiler  at 
the  time  of  the  accident  to  be  discharged 
into  the  iirc  box,  many  times  being  directed 
toward  the  fire  door. 

The  old  swing-type  door,  which  is 
largely  used  at  present,  is  almost  invariably 
blown  open  in  case  of  such  accidents  and 
permits  the  discharging  of  steam  and  boil- 
ing water,  with  the  contents  of  the  fire 
box,  to  be  blown  into  the  cab  of  the  loco- 
motive, seriously  and  most  frequently 
scalding  and  burning  the  persons  therein. 
Such  accidents  frequently  occur  while  coal 
is  being  put  into  the  fire  box,  and  with 
the  fire  door  necessarily  open,  under  such 


Fig.  4.  Shows  a  picture  of  a  damaged  injector 
steam  ram  bonnet,  whicli  blew  out.  resulting 
in  the  instant  death  of  one  employee.  Tliis 
bonnet  had  been  seriously  damaged  by  the  use 
of  hammer  and  set  or  chisel  used  in  tighten- 
ing. The  threads  were  damaged  to  such  an 
extent  that  the  bonnet  could  be  inserted  in  the 
injector  to  within  two  full  threads  of  its  final 
scat  without  being  screwed  in.  Such  methods 
for  removing  and  applying  nuts  of  the  spanner- 
wrench  type  create  an  unsale  condition,  as  well 
as   an  expensive  one.   by    damaging  such   part^. 

circumstances  it  is  impossible  for  it  to 
be   closed. 

The  automatic  fire  door  would  remain 
closed  if  closed  when  the  accidents  occur. 
If  open,  it  would  automatically  close  the 
moment  the  operator's  foot  was  removed 
from  the  operating  device,  thus  preventing 
the  direct  discharge  of  the  scalding  water 
and  fire  into  the  cab  of  the  locomotive 
with  such  serious  results. 

The  automatic  fire  door  is  not  a  new 
and  untried  device,  as  there  are  thousands 
of  them  in  service,  and  they  are  required 
by  law  in  some  States.  The  automatic 
fire  door  is  also  of  great  value  in  preven- 
tion of  serious  cracks  and  leaks  in  fire-box 
sheets  by  liiniting  the  tiiue  the  fire  doors 
are  open  when  placing  coal  on  the  fire, 
thus  reducing  the  amount  of  cold  air  ad- 
mitted,  which   causes   loss   of  temperature 


and  consequent  expansion  and  coiitr'action 
and  the  setting  up  of  great  strains.  Their 
use  is  also  very  valuable  in  the  conserva- 
tion of  fuel,  which  i»  at  the  present  time 
a  most  important   item. 

Third.  That  all  locomotives  be  pro- 
vided with  a  bell  so  arranged  and  main- 
tained th-ut  it  may  be  operated  from  the 
engineer's  cab  by  hand  and  by  power. 
The  reason  for  this  recommendation  has 
been  thoroughly  discussed  on  previous 
occasions,  and  its  necessity  seems  so 
apparent  that  it  hardly  requires  further 
comment.  We  believe,  however,  that  this 
is  an  appliance  which  is  vital  to  the  safety 
of  the  employes  and  general  public  at 
highways  .nnd  other  public  places  traversed 
by  the  railroads.  The  operation  of  mod- 
ern motive  power  demands  the  full  atten- 
tiiin  of  the  enginemen,  and  it  is  frequently 
the  case  vi'hile  passing  over  road  crossings 
and  throu.gh  congested  territories  that  the 
operators  are  so  occupied  with  their  other 
important  duties  that  it  is  impossible  for 
them  to  ring  a  bell  liy  hand  in  order  to 
give  warning  of  approaching  danger. 

Fourth.  That  cabs  of  all  locomotives 
not  equipped  with  front  door  or  windows 
of  such  si^e  as  to  permit  of  easy  exit  have 
:i  suitable  stirrup  or  other  step  and  a 
horizontal  handhold  on  each  side  approxi- 
mately the  full  length  of  the  cab.  which 
will  enable  llie  enginemen  to  go  from  the 
i-ah  to  thi-  running  board  in  front  of  it; 
ii.mdholds  and  steps  or  stirrui)s  to  be 
securely  fastened  witli  bolts  or  rivets;  the 
distance  between  flic  step  and  handhold  to 
be  not  lc,;.s  than  60  inches  nor  more  than 
11  inches. 

This  recommendation  is  based  on  the 
result  of  investigation  of  accidents  of  a 
character  which  make  it  impossible  for 
enginemen  to  remain  in  the  cab  and  which 
compel  them  to  make  e.xit  through  the  cab 
window  to  the  ground  or  nnining  board. 
While  locomotives  are  operating  at  a  high 
speed,  to  be  compelled  to  jump  from  the 
cab  window  is  exceedingly  dangerous  and 
invariably  results  in  serious,  if  not  fatal 
injury. 

The  fronc  doors  or  windows  cm  modern 
locomotives  are  so  small  that  they  will 
not  permit  the  enginemen  to  pass  out 
through  them,  thus  making  it  necessary  to 
climb  over  the  roof  of  the  cab  or  out 
through  the  side  window  when  necessary 
to  go  from  the  cab  to  running  board  in 
front  wliile  in  motion. 

Such  attachments  can  be  applied  at  a 
nominal  expense  and  practically  without 
delay  to  the  locomotive  and  would  add 
greatly  to  the  safety  of  the  employees.  Ac- 
cidents resulting  in  fatal  injury  which  have 
been  investigated  by  this  bureau  show  that 
injury  and  death  would  have  been  avoided 
had  these  appliances  been  in  use. 

A  great  number  of  locomotives  have 
been  equipped  with  the  appurtenances  above 
recommendi  d.  although,  lil^e  many  other 
appliances  in  use,  they  are  not  tuaintained 
in  .a  proper  condition  for  service. 
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l-"iftli.  That  all  locniiuitivis  wlierc  tlirn: 
is  a  difference  between  the  readings  of  the 
gauge  cocks  and  water  glass  of  2  or  more 
inches  under  any  condition  of  service  be 
equipiKd  with  a  suitable  water  column,  to 
which  shall  be  attached  three  gauge  cocks 
and  one  water  glass,  with  not  less  than  6 
inches,  preferably  8  inches,  clear  reading, 
and  one  water  glass  with  not  less  than  o 
inches,  preferably  8  inches  clear  reading 
on  the  left  side  at  back  head  of  the  boiler. 

Water  glasses  should  be  so  located,  con- 
structed, and  maintained  that  they  will 
register  the  approximate  general  water 
level  in  the  boiler  under  all  conditions  of 
service  and  show  within  one  inch  a  cor- 
responding level,  and  so  maintained  that 
the  engineer  and  firemen  may  have  under 
all   conditions   of  service  a   clear   view   of 


show  a  cm-responding  le.vel  under  operating 
conditions  it  is  clear  that  one  or  the  other 
is  incorrect  and  therefore  misleading. 
Investigations  have  clearly  established 
that  gauge  cocks  when  screwed  directly 
into  the  boiler  do  not  correctly  register  the 
I)roper  water  level  over  the  crown  sheet. 
It  is  very  important  that  at  least  two 
appliances  attached  separately  and  main- 
tained that  they  will  register  the  approxi- 
mate general  water  level  in  the  boiler 
under  all  conditions  of  service  and  show 
within  one  inch  a  corresponding  level,  and 
so  maintained  that  the  engineer  and  fireman 
may  have  under  all  conditions  of  service 
a  clear  view  of  the  water  in  the  glass  from 
tlieir  respective  and  proper  positions  in 
the  cab. 

Should    ,->.ny  .otiur    apiiliancc    than    the 


government  control.  Tlie  increased  cost 
of  running  the  railroad  during  the  war 
was  not  the  most  serious  damage  that  gov- 
ernment control  inflicted  upon  us.  The 
most  serious  injury  was  the  demoralization 
of  railroad  personnel,  and  the  inroads  that 
were  made  upon  the  domain  of  manage- 
ment. 

Ever  since  the  termination  of  govern- 
ment control,  the  railroads  have  struggled 
to  free  themselves  from  the  "National 
.Agreements"  which  resulted  inevitably 
from  the  policy  pursued  by  the  railroad 
administration. 

Why  do  you  find  railroads  leasing  their 
repair  shops  to  private  individuals  and  to 
outside  corporations  to  operate?  With 
many  thousands  of  skilled  mechanics  out 
of    work :    with    enough    cars    and    loco- 
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the  water  in  tlie  glass  from  their  respective 
and  proper  positions  in  the  cab. 

Gauge  cocks  should  be  located  within 
easy  reach  of  the  engineer  from  his  proper 
position  in  the  cab,  while  operating  the 
locomotive,  extension  handles  to  be  applied 
if  necessary  to  accomplish  this.  All  gauge 
cocks  to  be  supplied  with  suitable  nipples 
that  will  directly  discharge  into  a  prop- 
erly constructed  and  located  drain  or 
dripper  that  will  convey  the  discharged 
water  to  near  the  cab  deck  or  floor,  nipples 
to  be  not  less  than  one-half  inch  nor  more 
than  one  inch  above  the  dripper  or  drain 
and  kept  in  correct  alignment. 

Gauge  cocks  and  water  glasses  are  now 
universally  used  for  gauging  the  water 
level  in  the  boiler,  and  since  the  two  ap- 
pliances located  on  the  same  boiler  do  not 


water  column  or  water  glass  be  invented 
which  will  safely  and  correctly  indicate 
the  water  level  in  the.  boiler,  due  considera- 
tion will  be  given.  The  requirements 
herein  recommended  should  be  complied 
with  the  first  time  the  locomotive  is 
shopped  for  classified  repairs,  as  estab- 
lished by  the  United  States  Railroad  Ad- 
ministration. 


Loyalty  of  Employees  Recommended 
Gen.  W.  W.  Atterbury,  vice-president,  in 
charge  of  operation,  Pennsylvania  Rail- 
road, in  the  course  of  an  address  recently 
delivered,  claimed  that  one  of  the  greatest 
problems  confronting  the  railroads  today 
is  to  restore  the  old  feeling  of  loyalty  on 
the  part  of  their  employees,  which  was  in 
large  part  destroyed  during  the  period  of 


motives  in  need  of  repair  to  keep  these 
men  steadily  employed,  why  does  a  rail- 
road company  hand  over  such  essential 
work  as  equipment  repairs,  to  a  private 
corporation?  For  the  simple  reason  that 
that  is  the  only  escape  from  costly,  re- 
strictive rules  and  working  conditions,  that 
have  been  continued  in  eflfect  by  govern- 
ment mandate.  With  fair,  though  not  ar- 
bitrary, working  conditions,  these  shops 
can  handle  repairs  at  a  lower  figure  than 
the  railroads  can  do  the  work  in  their  own 
shops. 

I  cite  this  as  an  example,  to  illustrate 
one  of  the  phases  of  the  problem  of  "work- 
manship" in  railroad  service  that  must  be 
met.  These  conditions  have  been  kept  in 
efifcct  largely  through  the  failure  of  gov- 
ernment authorities  to  change  them. 
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Report  on  Investigation  of  Autogenous  Welding 

Prepared  for  the  Master  Boiler  Makers'  Association 


Among  the  reports  prepared  by  special 
committees  of  the  Master  Boiler  Makers' 
Association,  and  which,  it  is  expected, 
will  be  amplified  for  the  convention  to  be 
held  this  year  as  reported  elsewhere  in 
our  pages,  a  report  on  the  above  subject 
prepared  by  Thomas  F.  Powers,  Chicago 
&  Northwestern  Railroad,  chairman,  to- 
•gether  with  John  Harthill,  John  F.  Raps, 
H.  J.  Wandberg,  C.  E.  Elkins  and  W.  J. 
Murphy,  is  of  interest  to  all  engaged  in 
autogenous  welding  as  showing  particu- 
larly the  necessity  of  using  the  best  ma- 
terials and  methods  of  welding  in  order 
that  a  higher  degree  of  efficiency  may  be 
acquired  and  maintained. 

The  report  explains  briefly  that  "the 
purpose  of  this  special  committee  was  to 
investigate  autogenous  welding  by  per- 
sonal observation  owing  to  conflicting  re- 
ports by  different  members  on  the  floor 
of  the  convention.  At  first,  we  were  under 
the  impression  that  we  should  join  our 
investigation  with  the  committee  of  the 
American  Welding  Society  and  the  Boiler 
Code  Committee  of  the  American  Society 
of  Mechanical  Engineers.  After  due  con- 
sideration, it  was  our  conclusion  that  the 
object  of  the  three  committees  was  along 
different  lines  and  your  committee  decided 
to  ascertain,  by  actual  investigation,  the 
results  obtained  from  autogenous  welding. 

Your  committee  has  visited  at  least  one 
shop  on  more  than  25  railroads  and  as 
many  as  eight  shops  and  roundhouses  were 
visited  on  some  of  the  railroads. 

We  found  that  autogenous  welding  for 
firebox  repairs  is  used  by  every  railroad 
visited  and  in  most  cases  successfully.  We 
do  not  believe  that  it  is  necessary  to  go 
into  detail  as  to  what  is  being  done  on 
the  various  roads  by  autogenous  welding, 
other  than  to  say  that  we  found  complete 
firebox  with  no  rivets  above  the  mud  ring, 
patches,  collar  patches  around  fire  holes, 
corner  patches,  one-half  and  full  side 
sheets,  one-half  flue  sheets  and  one-half 
door  sheets,  cracks,  checks  out  of  staybolt 
holes  and  crown  sheets  and  combustion 
chamber  sheets  welded  in. 

We  think  it  is  sufficient  to  say  your 
committee  is  satisfied  from  their  investi- 
gation that,  as  a  general  proposition,  au- 
togenous welding  of  fireboxes  is  successful. 
Our  investigation  has  satisfied  us  that  most 
of  the  railroads  are  improving  their  auto- 
genous welding  year  by  year ;  that  welders 
are  getting  to  understand  the  process  bet- 
ter ;  that  more  care  is  used  in  the  selection 
of  welders ;  that  foremen  are  very  much 
alive  to  the  fact  that  it  is  necessary  to 
properly  educate  welders  and  that  a  weld- 
er, to  be  successful,  must  be  educated  to 
make  welds  that  will  stand  up  under 
service. 

Your   committee   is   satisfied    that   welds 


can  be  made,  and  are  being  made  that  will 
hold  as  well  as  the  original  sheet  even 
when  subject  to  the  most  severe  strains 
and  tests. 

It  is  our  opinion  that  inexperienced  op- 
erators, poor  welding  material  and  im- 
properly prepared  work  have  been  prin- 
cipal causes  of  failures  in  autogenous  weld- 
ing. It  is  now  a  recognized  fact  that 
welders  can  not  be  made  within  a  few 
weeks.  It  takes  months  of  e.xperience  be- 
fore an  operator  becomes  proficient  enough 
to  be  trusted  with  autogenous  welding  in 
locomotive  fireboxes,  and  it  is  our  belief 
that  if  we  are  to  avoid  failures  in  autog- 
enous w'elding,  we  must  keep  the  inex- 
perienced welder  out  of  the  fireboxes. 

We  quote  below  part  of  a  letter  written 
by  H.  H.  Service,  supervisor  of  welding 
equipment  on  the  Santa  Fe  Railroad,  and 
we  believe  that  if  this  practice  is  adopted, 
it  will  overcome  some  of  the  failures : 

"It  is  my  opinion  and  belief  that  we 
should  first  prove  that  the  welding  in  fire- 
boxes is  done  efficiently  and  is  stronger 
than  the  riveted  seam.  To  illustrate  to 
you  the  work  which  we  are  following  on 
the  Santa  Fe,  we  are  asking  all  our  weld- 
ers, both  oxy-acetylene  and  electric,  to 
make  a  field  test  once  each  month  and  he 
is  given  his  efficiency  later  after  the  speci- 
mens Iiave  been  tested.  When  his  effi- 
ciency or  tensile  strength  is  below  70  per 
cent  his  attention  is  called  to  this  fact 
and  he  is  asked  to  do  better.  .Another  fea- 
ture we  are  watching  closely  is,  that  when 
the  firebox  is  removed  for  a  renewal,  we 
endeavor  to  test  all  parts  of  the  old  weld- 
ed seams  wherever  we  can  secure  test 
specimens." 

Proper  Materials  Essential  to  Good 

Welding 
From  our  observations  and  discussions 
with  various  boiler  foremen,  we  have 
agreed  that  it  is  necessary  that  work  be 
properly  prepared ;  that  openings  be  nei- 
ther too  large  nor  too  small,  and  above 
all  that  they  be  kept  free  from  dirt.  To 
secure  good- welding,  firebox  sheets  must 
be  clean.  It  is  a  mistake  to  use  one  grade 
of  welding  iron  for  all  purposes.  Jobs 
have  been  done  with  fence  wire,  nails, 
scrap  metal  from  sheet  shearing  and  what 
not,  and  it  is  no  wonder  that  so  many 
varieties  of  success  and  failures  are  found. 
When  firebox  material  is  specified  for  a 
firebox,  tank  steel  should  not  be  used,  and 
if  it  is  necessary  to  make  up  firebox  steel 
to  certain  specifications,  it  is  also  neces- 
.sary  that  any  of  the  material  used  in  the 
repairs  that  go  into  this  firebox  should  be 
just  as  good  as  the  original  firebox  ma- 
terial, and  it  is  our  opinion  that  all  weld- 
ing wire  should  be  made  to  specifications. 
The   idea   of  doing  anything  or   every- 


thing by  autogenous  welding  with  an.\  kind 
of  an  operator,  or  any  kind  of  welding 
material,  or  without  the  proper  kind  of 
supervision,  is  entirely  wrong.  Autogenous 
welding  is  not  a  divine  healer.  Unless 
good  judgment  is  used  in  its  application 
and  as  long  as  loose  attention  is  given  to 
its  use,  there  will  be  conflicting  opinions 
as  to  its  success. 

Welding  Flues  to  Back  Flue  Sheet 

It  appears  that  there  is  considerable  dif- 
ference of  opinion  relative  to  the  success 
or  failure  of  welding  flues  to  the  back  flue 
sheet.  Many  roads  feel  that  they  can  get 
greater  mileage  by  welding  their  flues, 
while  other  roads  are  not  so  successful. 
The  success  of  welding  of  flues,  whether 
done  at  the  time  of  application  or  after  the 
locomotive  has  been  in  service  for  some 
time,  in  our  opinion,  depends  on  several 
conditions  which  must  be  taken  into  ac- 
count. Some  of  these  are :  feed  water 
conditions,  the  kind  of  coal  used,  use  of 
injector,  whether  the  firebox  is  with  or 
without  combustion  chamber  and  whether 
or  not  water  is  treated.  Some  railroads 
claim  to  have  increased  their  mileage  as 
liigh  as  50  per  cent  with  welded  flues  with 
a  big  reduction  in  engine  failures  from 
flues  leaking;  while  other  roads,  especially 
in  bad  water  districts,  are  unable  to  get 
as  much  mileage  from  welded  flues  as 
when  they  are  not  welded,  and  have  a 
great  deal  of  trouble  with  cracked  bridges 
in  the  back  flue  sheets.  It  is  sufficient  to 
say  that  the  welding  of  flues  is  something 
that  will  have  to  be  worked  out  according 
to  local  conditions.  We  are  satisfied  that 
there  are  roads  which  are  running  flues 
welded  to  the  back  flue  sheets  successfully. 
We  are  also  satisfied  that  there  are  other 
railroads,  due  to  water  and  other  condi- 
tions, which  are  unable  to  run  welded  flues 
successfully. 

In  conclusion,  it  might  be  well  to  state 
that  your  committee  has  personally  in- 
spected welding  under  various  conditions, 
both  in  the  roundhouses  and  shops,  and  we 
are  satisfied  that  autogenous  welding  in 
all  its  varieties  is  a  success.  Were  it  not 
so,  it  would  soon  be  discouraged  and  dis- 
continued. The  fact  that  it  is  being  used 
and  its  use  extended  by  most  of  the  rail- 
roads in  this  country  is  evidence  that  it  is 
a  good  form  of  repair.  It  is  economical 
and  quick,  and  is  as  essential  in  the  shops 
and  roundhouses  today  as  air  and  pneu- 
matic tools.  As  stated  above,  there  have 
been  and  will  be  failures  just  as  there  is 
good  and  bad  riveting,  calking,  etc..  and 
we  are  of  the  opinion  that  each  railroad 
or  section  of  railroad  will  work  out  its 
own  method  of  repairs  based  upon  condi- 
tions and  experience  in  the  particular  work 
in  which  they  have  been  engaged. 
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Extensive  Order  of  New  Locomotives  for  the  Northern 
Pacific  Railway  Company 


The  American  Locomotive  Company 
filled  ail  order  a  short  time  ago,  for 
seventy-one  engines.  The  order  con- 
sisted of  20  Pacific  type  locomotives, 
25  Mikados,  20  eight-wheeled  switchers 
and  6  Mallets. 

All  of  the  engines  were  built  at  the 
Brooks  works  of  the  company  at  Dun- 
kirk,   \('w    York.      An    interesting    ft-a- 


and  three  extra  bolts  at  the  top  to  hll 
in  the  corner  formed  where  the  vertical 
and  horizontal  rows  met. 

Two  combustion  tubes  2  inches  in 
diameter  were  expanded  in  on  each  side 
of  the  tire-box  just  below  the  brick 
arch  and  a  little  ahead  of  the  center 
of  the  fire-box.  Immediately  above  the 
arch.  aTuI  fnllowins  its  slope  there  were 


Cylinder  diameter,  26  in.;  piston 
stroke,  28  in.;  wheel  base  driving,  14  ft.; 
wheel  base  total,  37  ft.  7  in.;  weight 
in  working  order,  314,000  lbs.;  weight 
on  drivers,  181,000  lbs.;  weight  on 
trailer  truck,  64,000  lbs.;  weight  on  front 
truck,  69,000  lbs.;  weight  on  engine  and 
tender,  512,600  lbs.;  steam  pressure, 
I'JO  11, s.;  lire-l)ox  length,  120^^  in.;  lire- 
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tare  of  the  manufacturing  of  the  ma- 
chines is  the  use  of  welding  at  the 
boiler  seams.  In  the  case  of  the  tire- 
bo.x  of  the  Pacific  locomotives,  the 
crown  and  side  sheets  of  the  fire-box 
were  made  of  one  piece  so  that  no 
welding  or  riveting  was  necessary.  The 
combustion  chamber  was  also  of  one 
piece,  and  was  butt  welded  along  the 
bottom     center    line    and     also     to     the 


three  rows  of  hollow  stay-bolts.  These, 
when  considered  as  three  sloping  rows, 
were  staggered  as  tliey.  of  course,  oc- 
cupied regular  stay-liolt  positions.  In 
the  combustion  ctiamber,  flexible  stay- 
bolts  were  used  for  the  three  front  rows 
and  the  two  top  ones,  but  none  were 
used  at  the  bottom.  The  combustion 
chamber  had  a  length  of  39  inches.  The 
tire-door   was  made  with   the  O'Connor 


bo.x  width,  84^4  in.;  heating  surface 
tubes,  2,002  sq.  ft.;  heating  surface  flues, 
1,082  sq.  ft.;  heating  surface  fire-box, 
300  sq.  ft.;  heating  surface  arch  tubes, 
35  sq.  ft.;  heating  surface  total,  3,419 
sq.  ft.;  superheater  surface,  928  sq.  ft.; 
grate  area,  70.3  sq.  ft.;  tubes  length, 
18  ft.;  tubes  diameter,  2;4  in.;  tubes 
number,190;  superheater  flues  diameter, 
5'/2    in.:    superheater   flues    number,   42; 
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crown  sheet  of  the  fire-box.  The 
longitudinal  scams  of  the  shell  were 
welded  for  18  inches  at  the  front  and 
back,  with  the  exception  of  the  seams 
over  the  combustion  chamber,  which 
were  welded  at  the  front  end  only. 

In  the  construction  of  the  fire-box, 
flexible  stays  were  somewhat  sparingly 
used.  There  were  two  vertical  rows 
at  the  front  and  back  and  five  hori- 
zontal rows  at  the  top.  In  addition  to 
these  there  was  a  slight  spreading  out 
into  a  sort  of  foot  at  the  bottom  of  the 
vertical  rows  at   both   front  and   back. 


expansion  ring,  with  an  inside  ring 
riveted  to  the  back  sheet  and  back  head. 

A  detail  that  will  at  once  attract 
attention  on  looking  at  the  engine  is 
the  location  of  the  reversing  gear.  This 
is  usually  placed  at  the  side  of  the  boiler 
in  a  line  with  the  reach  rod.  In  this 
case  it  is  dropped  down  and  put  in  an 
inclined  position  near  the  bottom  of  tho 
fire-box. 

The  general  dimensions  of  the  Pacific 
engines  are  as  follows: 

Tractive  eflfort  41.900  lbs.  with  a  fac- 
tor of  adhesion  of  4.32. 


1.     A.MKRILAN      LOCOMOTIVE      COMPANY. 

driving  wheels  diameter.  73  in.:  tank 
capacity  water,  10,000  gals.;  tank  capac- 
ity coal,  14  tons;  cast  steel  is  used  for 
all  engine  wheel  centers,  the  drivin;^ 
boxes   and  the  tender  frame. 

The  following,  specialties  were  ap- 
plied to  the  Pacific  locomotives:  Han- 
cock non-lifting  injectors;  Mcllin  re- 
verse gear  with  oil  pist-on;  coal  pusher 
on  tender;  Smith  adjustable  hub  plates 
on  trailing  truck  wheels;  Pyle  Nation.il 
back-up  lamp;  Adams  &  Wcstlakc 
marker  lamps  equipped  with  tungsten 
marker  lamps;  double  Sanders  equipped 
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with  Viloco  duplex  saiider  valve; 
Franklin  Railway  Supply  Co.'s  No.  8 
butterfly  lire-door;  American  Arch  Co.'s 
brick  arch  in  five  sections,  supported  on 
four  3'/2  in.  tubes;  three  354  in.  Con- 
solidated safety  valve  with  the  encased 
pops.  Hancock  line  checks  and 
strainers;  Hancock  2J4  in.  double  ver- 
tical check  valve  with  double  stop 
valve;  balanced  throttle  valve  top  open- 
ing with  drifting  valve  in  dome:  Barco 
automatic  smoke  box  blower  fittings: 
Commonwealth  Steel  Co.'s  cradle  at 
rear  of  frames ;  Hunt-Spiller  gun  iron 
cylinder  and  valve  chamber  bushings; 
cylinder  cocks  operated  by  Hancock 
pneumatic     operating     cylinders;     King 


The  Mikados  have  a  tractive  effort  of 
57,100  lbs.,  with  the  same  factor  of 
adhesion  (4.32)  as  the  Pacifies.  They 
have  the  following  principal  dimensions: 
Cylinder  diameter.  28  in.;  piston  stroke, 
30  in.;  wheel  base  driving,  16  ft.  6  in.: 
wheel  base  total,  35  ft.  3  in.;  weight  in 
working  order,  337,000  lbs.;  weight  on 
drivers,  247,000  lbs.;  weight  on  trailer 
truck,  59,500  lbs.;  weight  on  front 
truck,  30,500  lbs.;  weight  on  engine  and 
tender,  551,000  lbs.;  steam  pressure,  180 
lbs.;  fire-box  length,  120;/^  in.;  fire-box 
width,  84 J4  in.;  heating  surface  tubes, 
2,234  sq.  ft.;  heating  surface  flues,  1,030 
sq.  ft.:  heating  surface  fire-box,  288  sq. 
ft.:   lieating   surface   arch   tubes,    35    sq. 


2-8-8-2  type  and  have  a  tractive  effort 
when  working  simple  of  105,100  lbs., 
with  a  factor  of  adhesion  of  3.99.  When 
working  compound  the  tractive  effort  is 
87,600  lbs.  with  a  factor  of  adhesion 
of  4.78,  thus  running  very  close  to  the 
possible  maximum  of  5. 

The  principal  dimensions  are  as  fol- 
lows: 

Cylinder  diameter  low  pressure,  26 
in.;  cylinder  diameter  high  pressure,  40 
in.;  piston  stroke,  30  in.;  wheel  base 
driving,  15  ft.;  wheel  base  total,  55  ft. 
2  in.;  wheel  base  engine  and  tender,  83 
ft.  6!4  in.;  weight  in  working  order, 
483.000  lbs.:  weight  on  drivers,  419,500 
lbs.;  weight  on  trailer  truck,  28,000  lbs.; 
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type  U.  S.  metallic  packing  on  piston 
rods  and  valve  stem;  Wilbert  grease 
lubricators  on  piston  rods;  Smith  ad- 
justable hub  liners  on  all  driving  wheels: 
driving  axles — hammered  open-hearth, 
oil  heat  treated  steel — hollow  bored: 
Elvin  grease  cellars :  Detroit  lubrica- 
tors; Brunker  force  feed  air  piping  at- 
tachment connected  to  oil  supply  pipes 
between  sight  feed  and  air  cylinder  of 
compressor;  .Adreon-Canipbell  graphite 
lubricators;  Hancock  guide  oil  cups; 
Ohio  Injector  Company's  Chicago 
flange  lubricators  on  front  drivers. 

All  of  the  engines  were  designed  for 
operation  on  a  2.3  per  cent  grade  and  to 
pass  16°  curves  with  the  exception  of 
the  switching  engines  which  will  pass 
curves   of   19°. 


ft.;  heating  surface  total,  3,587  sq.  ft.; 
superheater  surface,  874  sq.  ft.;  tubes 
length,  18  ft.;  tubes  diameter,  2%  in.; 
tubes  number,  212;  superheater  flues 
diameter,  5;^  in.;  superheater  flues 
number,  40;  grate  area,  70.30  sq.  ft.; 
driving  wheels  diameter,  63  in.;  tank 
capacity,  water,  10,000  gals.:  tank  capac- 
ity, coal,  16  tons. 

Cast  steel  is  used  as  in  the  Pacific 
engines  with  the  exception  of  the  tender 
frame  which  is  of  rolled  channels. 

These  engines  and  the  mallets  arc 
fitted  with  the  Duplex  type  D  stokers, 
and  the  Franklin  grate  shakers,  the 
Chicago  flange  lubricators  on  the  front 
drivers  and  Miner  friction  draft  gears ; 
the  Davis  solid  truss  brake  beams. 

The    Mallet    locomotives    are    of    the 


weight  on  front  truck,  35,500  lbs.: 
weight  of  engine  and  tender,  696,000 
lbs.;  steam  pressure,  200  lbs.;  fire-box 
length,  I26ys  in.;  fire-box  width,  96^4 
in.;  heating  surface  tubes,  3,575  sq.  ft.; 
heating  surface  flues,  1,548  sq.  ft.;  heat- 
ing surface  fire-box,  332  sq.  ft.;  heatin.g 
surface  arch  tubes,  41.6  sq.  ft.;  heating 
surface  total.  5,496.6  sq.  ft.;  superheater 
surface,  1,305  sq.  ft.;  tubes  length,  24 
ft.;  tubes  diameter,  2'/4  in.;  tubes 
number,  254;  superheater  flues  diameter, 
5]A  in.;  superheater  flues  number,  45; 
grate  area,  84.3  sq.  ft. ;  driving  wheels  dia- 
meter 57  in. ;  tank  capacity,  water,  10,000 
gals. ;  tank  capacity,  coal,  16  tons. 

Cast  steel  is  used  in  these  engines  as 
in  the  Mikado  and  the  specialties  are 
the  same. 


Shop  Devices  for  Locating  Keyways  in  Eccentrics,  Cutting  Off  Packing 
Rings,  and  Hollow  Milling  Cutter  for  Cylinder  Cock  Valves 


The  keyvvay  is  usually-  cut  in  the  eccen- 
tric of  a  Stephenson  valve  gear  on  the  side 
of  the  greatest  throw.  In  order  that  the 
eccentric  may  be  properly  placed  upon  the 
axle,  it  is  of  the  first  importance  tdaf  the 
keyway  should  be  accurately  located.  The 
device  here  illustrated  makes  the  locating 
of  the  kevway  a  very  simple  matter. 

It  consists  of  .3  Tee  with  two  pins  C 
and  D  set  in  the  head  at  equal  distances 
on  each  side  of  the  center  of  the  blade,  and 
so  disposed  that  a  line  connecting  their 
centers  sha'l  be  at  right  angles  to  the 
longitudinal  center  line  of  the  blade.     The 


blade  itself  had  best  be  made  of  the  width 
of  the  keyway  to  be  cut,  for  convenience 


DEVICE    FOR    LAYING    OUT    KEYWAYS 

in  laying  o\it  the  keyway.     The  blade  and 
head  are  fastened  rigidly  to  each  other. 


Sliding  on  tlie  blade  end  capable  of 
being  fastened  to  it  by  the  thumb  screw  £, 
is  a  crossbar  whose  ends  are  also  at  equal 
distances  on  either  side  of  the  center,  and 
so  disposed  t'nat  straight  lines  connecting 
the  toes  an  or  heels  bb  shall  stand  at  right 
angles  to  the  center  line  of  the  blade. 

The  principle  of  operation  is  this : 

The  center  line  of  the  keyway  must  be 
on  the  line  connecting  the  centers  of  the 
outside  of  the  eccentric  and  the  axle   fit. 

It  is  evident  that  if  the  pins  C  and  D 
are  brought  to  bear  against  the  outside  of 
the  eccentric,  the  center  line  of  the  blade 
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will  always  pass  through  the  Cfiitcr  of  the 
outside  of  the  eccentric.  It  is  also  evi- 
dent that  if  the  toes  oa  of  the  crossbar  are 
hi  ought  into  contact  with  the  inside  face 
of  the  axle  seat,  tlie  center  line  of  the 
M:i(lc   will  jiass  through  the  center  of  the 


/of., -J 


DEVICE    FOR    Ij\YING   OUT    KEVWAVS  OX 

ECCENTRKS 

wheel  fit.  .'\s  there  is  only  one  line  tliat 
can  be  a  common  diameter  of  the  outside 
of  the  eccentric  and  the  axle  fit,  it  is  evi- 
dent that  if  the  pins  C  and  D  are  in  con- 
tact with  the  outside  of  the  eccentric  and 
the  points  aa,  or  hh,  are  in  contact  witli 
the  axle  seat,  then  the  center  line  of  the 
blade  must  pass  through  both  centers  and 
where  it  crosses  the  axle  fit  will  he  the 
location  of  the  keyway. 

This  is  shown  diagramniatically  in  the 
sketches  A  and  B.  In  A  the  pins  C  and  D 
are  in  contact  with  the  outside  of  the 
eccentric  and  the  points  aa  are  in  contact 
with  the  axle  seat,  and  the  blade  of  the 
Tec    passes    through    both    centers    of   the 


IIOI.I.OU      Mll.l.    FOR    CVI.INUFK    fOCK    VALVES 

This  is  a  very  simple  and  easily  applied 
hcilhivv  uiilliug  cutler  that  has  been  de- 
signed for  milling  the  outside  of  cylinder 
cijck  valves.  The  shank  of  tde  holder  is 
turned  to  a  taper  to  fit  the  spindle  of  the 
lathe  in  which  it  is  to  be  used  and  the 
body  is  turned  to  an  outside  diameter 
of  1^8  in.  with  a  keyway  cut  across  the 
end,  for  driving  purposes. 

The  cutter  itself  is  turned  to  an  outside 
diameter  of  2  in.  and  bored  to  an  inside 
diameter  of  V/a,  in.  The  ring  thus  formed 
is  cut  witfi  the  teeth  for  milling  at  each 
end  as  indicated  by  the  dotted  lines  in  the 
side  elevation. 

There  are  16  teeth,  and  tlie\   are  cut  to 
following  dimensions   as   indicated   by   the 
several    letters : 
Outside     diameter     of    the     cutting     edge 

D  =  1  17/32  in. 
Inside     diameter     of     the     cutting     edge 

C  =  1J4  in. 
Depth  of  cutting  edge  V  =  V^  in. 
Depth  of  flute  B  =  7/64  in. 
Diameter  of  bottom  of  flute  l-Vi  in. 
The  work  is  held  by  the  tiolder  and   the 
cutter    in    a    clinch    on    the    carriage    and 
forced  against  the  work,  which  is  thus  lin- 
ished  with  a  single  setting. 

G.\NC  TOOL  FOR  CUTTING  OFF   PACKI.NG   Rl.XGS 

This  device  is  a  holder  for  tJie  tools 
used  in  cutting  ofif  piston  packing  rings 
from  the  cast  iron  shell  that  has  been 
turned  and  bored  to  the  proper  outside 
and  inside  dimensions. 

The  main  body  of  the  holder  is  turned 
with  a  shank  suited  to  fit  the  machine  in 
which  it  is  to  be  used.  This  shank  has  a 
maximum  outside  diameter  of  3  in.  which 
extends  for  16  in.  from  the  end.  Then 
there  is  4  in.  of  screw  thread  y/j,  in.  in 
diameter  to  which  a  hexagon  nut  is  fitted. 
Peyoiid  the  thread  the  body  is  turned  to  a 


holder.     At   the   end   it   is   beveled 
1.    to    lit    the   bevel    of    the   cutting 


GANG    TOOL    FOR    CfTTINl 


keyway.  But  if  the  device  is  turned  into 
position  B,  with  the  pins  C  and  V  still  in 
contact  with  the  outer  surface  of  the 
eccentric  it  will  be  seen  to  be  impossible 
to  so  adjust  the  crossbar  that  both  points 
aa  or  hh  will  be  in  contact  with  the  axle 
seat. 


diameter  of  3;4  in.  for  6;4  in.  when  it  is 
enlarged  to  ¥/%  in.  for  a  length  of  5J4  i"-. 
making  a  total  length  of  32  in.  for  the 
holder  over  all. 

In  the  enlarged  end  a  rectangular  slot  A 
is  cut.  This  is  IJ^  in.  wide  and  6  in.  long 
and  comes  to  within  Y^  in.   from  the  end 


of  the 
1/32  i 
tools. 

These  tools  are  made  3/16  in.  wide  at 
the  top  and  Mi  in.  at  the  bottom  and  about 
5K'  in.  long.  The  bevel,  it  will  be  seen, 
corresponds  to  that  at  the  bottom  of  tJie 


IKlI.I.OW    MILL    FOR    CYLINDER    COCK 
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slot  A,  so  that  when  the  end  too  is  in 
place  is  stands  square  with  the  holder. 

The  slot  A  is  filled  with  tools  set  at 
the  proper  intervals  apart  for  cutting  the 
rings  to  the  desired  width.  The  fillers 
have  the  same  bevel  on  the  sides  as  the 
tools  but  are.  of  course,  set  upside  down 
so  that  each  tool  is  held  square  with  the 
holder. 

When  the  tools  and  separators  have 
been  put  in  place  so  as  to  fill  or  nearly 
fill  the  slot  A.  the  whole  is  clamped  firmly 
in  place  by  a  sleeve  that  is  made  to  slip 
easily  over  the  3^  in.  diameter  portion  of 
the  holder.  This  sleeve  is  turned  to  an 
outside  diameter  of  4;4  in.,  and  is  forced 
down  against  the  nest  of  the  cutting  tools 
and  separators  by  the  nut  working  on  the 
thread. 

The  shank  is  held  in  a  boring  machine 
and  the  tools  fed  against  the  work  that 
is  held  in  a  chuck  on  the  table. 

These  handy  shop  devices  are  already 
in  operation  and  as  will  be  noted  are  not 
difficult  of  construction,  and  will  pay  for 
their  cost  in  a  very  short  time,  as  each 
has  the  quality  of  performing  the  work 
required  in  their  operations  that  has  been 
f(jund  to  be  accuratelv  reliable. 
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Snap  Shots — By  the  Wanderer 


It  is  curious  to  see  the  quirks  and  turns 
that  the  mind,  resorts  to  when  it  doesn't 
quite  like  to  come  out  into  the  open  and 
declare  itself.  Lay  its  cards  on  the  table, 
as  it  were.  It  is  that  fear  of  a  lack  of 
sympathy  on  the  part  of  the  public, 
coupled  to  the  consciousness  that  certain 
actions  do  not  contribute  to  the  public 
comfort  that  usually  imposes  silence  upon 
railroad  officers  as  to  the  reasons  for  the 
steps  that  they  may  be  forced  to  take. 
This  secretive  or  protective  silence  has 
sometimes  acted  like  a  boomerang  in  the 
past  and  has  contributed  in  no  small 
amount  to  the  hostility  manifested  towards 
the  railroads  by  individuals,  politicians 
and  the  public.  The  come-out-into-the- 
opcn  policy  has  been  advocated  in  season 
and  out  for  a  number  of  years  and  has 
been  gaining  ground.  But  it  has  been  left 
to  one  road  to  introduce  a  practice  that 
its  patrons  and  employes  denounce  up  hill 
and  down  dale,  and,  at  the  same  time  try  to 
convince  a  public  that  knows  better,  that 
the  new  piactice  will  conduce  to  its  com- 
fort and  convenience.  The  practice  was 
probably  introduced  as  a  matter  of  econ- 
omy ;  for  the  road  is  in  sore  straights. 

It  needs  the  sympathy  and  good  will  of  the 
public  to  the  last  degree.  So  the  question 
arises  as  to  whether  it  would  not  have 
been  better  and  really  more  profitable  even 
in  the  matter  of  dollars  and  cents,  to  have 
come  out  frankly  and  said:  "We  are 
obliged  to  economize  in  every  possible 
v/ay,  and  this  practice,  while  it  may  cause 
some  inconvenience  to  our  patrons,  is  a 
matter  of  dire  necessity  with  us,  as  it  will 
enable  us  to  save  some  fifty  or  more 
thousand  dollars  a  month."  The  pubhc 
would  then  know  and  possibly  sympathize. 

Instead,  it  is  not  told  the  reason  for  the 
change,  but  is  surfeited  with  declarations 
that  it  is  a  convenience  and  a  time  saver 
which  people  don't  believe.  I  am  wonder- 
ing if  this  is  really  the  wiser  course. 


I  have  taken  occasion  to  comment  upon 
that  most  commendable  notice  that  the 
Pullman  Company  have  posted  in  its  sleep- 
ing cars,  requesting  passengers  not  to  use 
the  common  rooms  in  the  morning  for 
lounging  or  smoking  until  the  passengers 
have  completed  their  toilet.  It  took  some 
time  to  stop  the  spitting  habit  but  it  has 
been  pretty  nearly  done  away  \vith ;  thanks, 
possibly,  to  the  assistance  contributed  by 
penalties  and  boards  of  health.  So  it  can- 
not be  expected  that  the  morning  loafer 
will  be  eliminated  in  a  day.  He  still  per- 
sists and  is  quite  the  nuisance  that  he  ever 
was.  How  would  it  do  to  post  bigger 
notices  and  more  of  them  so  that  he  who 
loafs  may  read?  Indeed,  be  compelled  to 
read,  and  know  that  his  fellow  passengers, 
on  whom  he  is  inflicting  himself,  can  read 
also,   and   arc    thinking   aliout    him.      _ 


In  the  preface  of  a  suppositious  book 
which  the  hero  of  a  recent  novel  is  en- 
.gaged  in  writing,  he  says :  "This  England 
is  yours.  It  belongs  to  you.  Many 
enemies  have  desired  to  take  it,  but  they 
have  never  taken  it  because  it  is  yours  and 
has  been  kept  for  you  by  the  English 
people."  Something  of  the  sort  is  being 
preached  now  by  the  earnest  thinkers  of 
the  country  regarding  America.  And  plea 
after  plea  is  being  made  to  each  individual 
to  stand  by  and  do  his  uttermost  for  the 
upbuilding  and  rebuilding  of  what  was  so 
badly  shattered  by  the  war. 

Men  were  not,  as  a  rule,  overworked  in 
1914  and  yet,  in  six  years,  their  man-hour 
efficiency  in  railroad  shops  fell  away  40 
per  cent.  Was  it  the  easily  acquired  higher 
wages?  Did  they  come,  like  the  gam- 
bler's winnings,  so  easily,  that  incentive 
to  effort  was  destroyed?  Or  was  it  be- 
cause the  mdividual  worker  was  advised 
by  his  leader  and  monitor  to  "do  as  little 
as  possible  and  get  all  that  he  could  for  it. 
In  short,  skimp  his  work.  Is  it  likely  to 
win  and  hold  friends  for  the  leaders  to 
say  that  the  great  struggle  now  will  be 
to  keep  what  was  won  during  the  war? 
That  doesn't  sound  like  the  echo  of  the 
slogan:  "A  fair  day's  work  for  a  fair 
day's  pay."  And  just  so  long  as  men  are 
being  encouraged  to  shirk,  and  demands 
are  made  that  they  be  paid  for  work  that 
they  do  .not  do,  there  will  be  a  brake  upon 
our  advancement  to  better  times  and  more 
work. 


easy  for  the  mice  to  vote  to  put  a  bell  on 
the  cat.  But  to  assume  the  responsibility 
for  the  doing  of  it,  was  quite  another 
matter. 


We  arc  condemning  many  of  the  prac- 
tices of  our  forefathers,  some  of  which  con- 
tributed to  our  convenience  and  at  no  great 
risk  to  safety.  It  does  not  take  a  very 
old  man  to  remember  when  the  slip  car 
was  used.  Sometimes  it  was  a  matter  of 
daily  practice.  The  old  link-and-pin 
coupler  lent  itself  admirably  to  this 
method  of  dropping  a  car.  The  hand- 
brake was  set  on  the  next  to  the  rear  car; 
the  rear  car  ran  in  on  its  slack ;  the  brake- 
man  leaned  down  from  the  platform  and 
pulled  a  pin  and  the  slip  car  was  left  to 
the  tender  mercies  of  the  grade,  the  wind 
and  the  station  agent's  son  who  was 
aboard  to  take  charge.  There  was  no  jar, 
no  shock,'  and  I  never  heard  of  any  trouble. 
To  be  sure,  the  car  weighed  only  about  IS 
tons.  But  the  brakes  were  not  as  effective 
as  they  are  today  and  there  does  not 
appear  to  be  any  good  reason  why  a  slip 
car  could  not  be  handled  safely  even  at 
high  speeds  and  with  heavy  cars.  So  say 
the  advocates  of  slip  cars,  and  I  cannot 
controvert  their  arguments.  But  it  would 
be  a  bold  railroad  officer  that  would  put 
a  slip  car  on  a  fast  express  of  today.  It 
is  very  easy  to  give  advice  and  say  what 
ought  to  be  or  could  be  done,  when  there 
is  no  responsibility  attached.     It  was  very 


Tlie  popularity  of  the  dining  car  is  only 
equaled  by  the  unpopularity  of  its  prices. 
We  all  agree  that  even  at  the  highway 
robbery  prices  that  we  pay,  we  are  more 
or  less  the  objects  of  charity  in  that  we 
do  not  pay  for  our  food  what  it  costs  to- 
give  it  to  us.  I  have  already  acknowledged 
that  I  have  no  remedy  at  hand  for  the 
situation,  but  even  a  remedyless  man  may 
make  a  suggestion. 

Standing  in  line  is  monotonous,  nervous 
work,  whether  it  be  at  a  ticket  office  or  on 
the  bread  line. 

The  old  omnibus  and  tramway  lines  of 
Paris  were  not  allowed  to  load  their 
vehicles  beyond  their  seating  capacity. 
Crowds  might  gather  at  any  stopping 
place,  but  the  laws  of  loading  were  inex- 
orably applied.  There  was  never  any  push- 
ing or  jostling  or  elbowing  to  get  aboard 
a  vehicle.  Before  its  arrival  the  passenger 
was  handed  a  ticket  containing  a  number, 
and  he  simply  waited  until  that  number 
was  called,  and  then  his  place  was  held 
and  ready  for  him. 

It  does  seem  as  though  some  such 
method  of  numbering  and  consecutive  ad- 
mission to  the  dining  cars  could  be  worked 
out,  and  the  queue  at  each  end  done  away 
with. 

As  it  is,  the  man  who  does  not  jump  and 
run  before  the  first  announcement  that 
"dinner  is  now  being  served  in  the  dining 
car,"  is  doom.ed  to  a  long  standing  in  line. 


It  is  amusing  to  those  who  are  easily 
amused  to  read  notices  to  the  effect  that 
passengers  are  forbidden  to  go  or  ride 
upon  the  platforms  of  cars,  and  then  have 
another  thrust  upon  them  saying  that 
meals  can  be  obtained  by  going  to  the 
dining  car.  In  short,  disobedience  of  the 
regulation  is  recommended  to  those  who 
are  hungry,  and  hunger  knows  no  law 
This  is  a  minor  matter,  to  be  sure,  but 
there  are  other  places  where  it  is  simply 
necessary  to  wink  at  violations  because 
conformity  is  next  to  impossible.  For 
instance :  in  the  matter  of  brake  applica- 
tions. There  are  a  number  of  4  and 
some  6  per  cent  railroad  grades  in  this 
country.  And  yet  we  have  it  on  very  good 
authority  that  the  air  brake  will  not  con- 
trol a  train  on  a  4  per  cent  grade.  What 
is  the  railroad  man  faced  by  this  fact  to 
do?  Stay  indefinitely  at  the  top  of  the 
grade ;  let  his  train  run  away,  while  de- 
scending and  be  stopped  on  the  level,  or 
use  the  hand-brakes?  He  will  probably 
choose  the  hand-brake  method,  and  yet  he  is 
expressly  forbidden  to  do  so  by  the  law. 
But  law  or  no  law,  if  the  road   is  to  be 
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operated  llu-  haiid-hrakcs.  tliidugh  the 
medium  of  a  goodly  chih,  will  be  applied. 
Or,  how  alx)ut  that  85  per  cent  of  brakes 
with  100  per  cent  operative,  if  every  car 
in  the  train  is  litted  with  air  brakes.  What 
does  operative  ,  mean  ?  It  cannot  mean 
"effective,"  for  the  prescribed  tests  for 
the  Iiead  of  the  grade  are  not  of  such  a 
character  that  the  etTectiveness  of  the  brake 
can  be  judged.  So  if,  when  an  application 
of  the  brakes  is  made,  the  push  rod  of  the 
brake  cylinder  comes  out,  that  brake  is 
operative,  yet  it  may  be  such  a  weakling 
that  it  has  no  capacity  for  doing  any 
work.  So,  the  genial  cynic  asks,  of  what 
use  is  an  operative  brake  if  it  is  not  ef- 
fective? Probably,  when  the  law  was 
enacted,  its  framcrs  intended  "operative" 
to  be  synonymous  with  "effective,"  but 
they  didn't  say  so  and  so  we  have  pos- 
sibilities of  most  beautiful  runaways  with 
every  freight  train  that  negotiates  a  grade. 
And  more  frequently  than  the  records 
show,  this  possibility  is  realized.  All  of 
which  goes  to  show  that  it  is  difficult  to 
so  frame  a  rule  or  a  law  that  it  can  and 
ought  to  be  observed.  If  it  can't,  why 
frame  it  at  all?  Or  if  it  ought  not  to  be, 
at  certain  times  and  occasions,  why  not 
insert  these  exceptions  in  the  law,  just  as 
the  exceptions  as  to  who,  outside  of  the 
service,  can  wear  an  army  or  navy  uni- 
form, is  n.serted  in  the  law  that  forbids 
you  and  me  and  our  friends  from  doing 
it.  But  the  vague  suspicion  arises  that 
"operative"  was  inserted  with  the  express 
intention  of  leaving  a  loophole  for  the 
use  of  a  brake  that  was  not  as  good  as 
it  might  seem  to  be.  A  sort  of  skimmed 
milk   masquerading  as   cream. 


Oxy-Acetylene  Welding 

A  committee  of  three  welding  experts, 
including  D.  A.  Lucas,  chairman ;  If.  J. 
Wandberg  and  Thomas  Lewis,  reported 
at  the  recent  meeting  of  the  Welding  As- 
sociation that  they  were  "satisfied  that 
welding  done  by  the  o.xy-acetylene  process 
can  be  successfully  and  substantially  done 
and  give  perfect  satisfaction  and  service. 
with  great  help  and  saving  in  repairing 
and  in  maintenance  and  construction  of 
steam  boilers. 

Care  should  be  taken  to  see  that  a  com- 
petent man  is  assigned  to  the  welding;  a 
man  that  is  known  to  understand  the 
nature  of  welding,  and  has  been  tried  and 
tested  out  before  he  is  put  on  a  job  of 
welding;  that  is,  to  stand  a  constant 
pressure  as  in  a  boiler  weld. 

It  came  to  our  observation  that  a  fore- 
man boiler  maker  who  was  responsible 
for  a  number  of  welding  operators  doing 
firebox  or  boiler  welding  and  a  lot  of 
miscellaneous  welding  of  different  part-;, 
picked  his  welders  put  in  a  firebox  to  do 
welding  that  had  not  been  tried  and  tested 
out  on  several  pieces,  made  of  boiler  iron, 
and  then  tested  or  pulled  to  determine  the 
quality  of  the  weld. 

If  the  tests  justified  putting  this  welder 


on  lirebo.x  or  boiler  welding,  he  was 
started  out  under  the  direction  of  an  older 
and  experienced  welder  who  stayed  with 
him  tlirough  the  job. 

We  lind  that  successful  welding  has 
lieen  done  on  all  stayed  portions  of  the 
boiler.  It  is  not  necessary  to  enter  into 
details  here  as  this  subject  has  been  be- 
fore the  Association  several  times  and  all 
are  acquainted  with  different  kinds  of 
welding. 

We  feel  justified  in  recommending  oxy- 
acetylene  welding  as  one  of  the  best 
known  methods  of  repairing  and  building 
boilers. 


Interpretation     of     Existing     Standards 
for  Freight  Car  Trucks 

The  committee  on  car  construction 
has  sent  out  the  following  notice  under 
the  date  of  January  25,  1922,  from  the 
office  of  the  secretary  of  the  Mechani- 
cal Division  of  the  American  Railway 
.Association. 

According  to  the  votes  by  the  mem- 
liers  of  the  .American  Railway  .\ssocia- 
tion,  all  of  the  fundamentals  in  the 
recommendations  made  by  the  commit- 
tee on  car  construction  at  the  June, 
1920  convention,  are  now  standard. 

As  it  is  very  desirable  that  all  new 
construction  shall  be  uniform  and  in 
accord  with  these  fundamentals,  it  is 
intended  that  new  designs  for  truck 
side  frames  and  bolsters,  in  fact  for 
the  complete  truck,  be  made,  but  in 
order  to  provide  the  best  that  can  be 
obtained  sotne  time  will  elapse.  Until 
such  designs  have  been  prepared,  and 
adopted  as  standard,  it  is  recommended 
that  for  new  construction  and  for  re- 
placements the  truck  side  frames  be 
made  to  conform  with  A.  R,  .A.  Sheet 
"B,"  as  limiting  dimensions,  that  the 
tension  and  compression  members  be 
U-section,  and  that  the  dimensions  re- 
lating to  trucks,  which  are  given  below, 
be  adhered  to: 

Inches 
Height  from  rail  to  center  of  brake  shoe.  . .    13 
Height  from  rail  to  bottom  of  truck  springs  10'^ 
Height    from    rail  '  to    Iirake    beam    hanger 

fulcrum    24?i 

Heisht    from   rail   to  top  of  springs — empty 

car     i^Vi 

Height    from    rail    to    center    plate    bearing 

surface     26Va 

Height  from  rail  to  top  of  truck  side  bear- 
ings      275^ 

Distance  from  center  to  center  of  sitle  bear- 
ings         50 

The  use  of  either  the  U.  S.  R.  A.  or 
.A.  R.  A.  standard  bolsters  is  recom- 
mended, provided  that  such  modifica- 
tions in  the  shape  are  introduced  that 
the  truck  heights  as  given  in  the  fore- 
going are  maintained.  This  involves 
making  the  vertical  distance  between 
center  plate  bearing  surface  and  bol- 
ster spring  bearing  surface  8  in.  Tlie 
bolster  sections  should  remain  as  be- 
fore, or  if  slightly  modified  to  provide 
sufficient  clearance  between  bottom  of 
bolster  and  spring  plank,  the  section 
moduli  should  reinain  a>  before. 


Important  Associations  Join 
The  American  Railway  Association,  En- 
gineering Division,  and  the  Association  of 
Steel  Manufacturers,  have  become  member 
bodies  of  the  American  Engineering 
Standard  Committee.  The  .American  Rail- 
way .Association,  which  speaks  for  prac- 
tically all  the  steam  railways  of  the  coun- 
try, has  four  great  technical  branches, 
each  having  its  own  secretary,  the  Engi- 
neering and  the  Mechanical  Divisions,  and 
the  Signal  and  the  Telephone  &  Telegraph 
Sections.  The  Engineering  Division, 
which  is  intimately  connected  with  the 
.\merican  Railway  Engineering  Associa- 
tion, the  two  organizations  having  the 
same  officers,  covers  broadly  the  civil  en- 
gineering activities  of  the  railways.  The 
.^tandardization  work  in  which  the  two 
associations  arc  engaged,  and  which  they 
have  accomplished,  is  very  extensive,  both 
in  scope  and  in  amount.  Mr.  E.  A.  Frink 
of  the  Seaboard  Air  Line  Railway,  who 
is  chairman  of  the  standardization  commit- 
tees of  the  two  associations,  represents 
the  .American  Railway  Association  (Engi- 
neering Division)  upon  the  American  En- 
gineering Standards   Committee. 

These  two  new  member-bodies  bring  the 
total  luimber  of  national  organizations  rep- 
resented upon  the  American  Engineering 
.Standards  Committee  up  to  twenty-eight, 
nnd  of  representatives  to  fifty-two. 


Mr.  Hoover  en  Railroad  Rates 

It  it  not  possible  to  help  the  railways 
liy  increasing  their  rates,  and  the  best  hope 
of  reducing  rates  is  to  increase  the  move- 
ment of  goods.  Rates  are  too  high  and 
need  readjustment  in  their  relation  to  each 
other  and  the  prices  of  goods,  but  the 
tiirie  to  correct  these  matters  is  not  now. 
Normal  rates  cannot  be  made  under  ab- 
normal conditions.  The  specific  thing  to 
do,  Mr.  Hoover  says,  is  for  the  Govern- 
ment to  endorse  the  railways'  securities 
issued  for  productive  uses,  and  to  take 
care  that  the  railways  shall  be  allowed  to 
earn  the  money  to  repay  the  securities 
without  loss  to  the  endorser. 


Governor  Allen's  Opinion  of  the  Labor 
Board 
"The  Labor  Board  is  a  capal)!e  group 
of  men  doing  their  level  best,  but  their 
accomplishments  are  limited  because  the 
Labor  Board  shows  all  the  drawbacks  of 
arbitration  with  few  of  its  benefits.  They 
liave  not  the  power  or  authority  to  make 
their  positions  worth  while.  Our  court  in 
Kansas  is  a  typical  judicial  court,  and 
when  there  is  a  dispute  that  they  cannot 
settle  amicably  it  is  taken  there." 


Boilermakers'  Supply  Men's  Association 
The  annual  convention  of  the  Boiler- 
makers' Supply  Men's  Association  will  be 
held  in  Chicago  on  May  23-26,  at  the 
Hotel  Sherman.  Mr.  G.  R.  Boyce,  Secy., 
states  that  many  firms  are  making 
preparations   for  a   display  of  material. 
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The    Return   of   the   Conventions 

It  is  a  matter  of  congratulation  that 
the  American  Railway  Association  has 
seen  fit  or  found  it  possible  to  with- 
draw the  ban  of  indefinite  postpone- 
ment set  up  against  the  conventions 
of  the  Mechanical  Section,  in  accord- 
ance with  which  there  were  no  meet- 
ings last  year.  That  the  renewal  of 
the  conventions  is  welcomed  by  the 
supply  men  is  evidenced  by  the  appli- 
cations for  space  that  are  coming  in 
to  the  secretary  of  their  association. 
That  the  renewal  will  be  welcomed  by 
the  railroad  men  goes  without  saying, 
for  he  must  be  a  silent  recluse  indeed 
who  can  go  to  one  of  those  great  meet- 
ings and  not  come  away  greatly  benefit- 
ed by  what  he  has  seen  and  heard  and 
said.  .\nd  the  saying  is  not  the  least 
of  it.  For  many  a  man  goes  there 
with  his  head  puzzled  by  uncertainties 
as  to  what  he  should  do.  and  by  tellin.sr 
others  of  what  he  is  doing  so  classifies 
his  ideas  on  the  subject  in  hand  that 
he  feels  as  though  he  had  had  a  course 
of  training. 

It  is  sometimes  impossible  to  take 
advantage  of  even  a  good  thing  because 
of  financial  disability,  and  that  is  the 
reason  assigned  for  the  abandonment 
of  the  conventions  last  year.  It  is  now 
over   fifty   years   since   the   old   associa- 


tions were  founded,  and  during  the 
whole  of  their  existence  up  to  1914, 
there  was  not  a  break  in  the  continuity 
of  their  annual  conventions.  During 
this  period  there  was  a  constant  and 
healthy  growth  in  their  membership 
and  in  the  character  of  their  proceed- 
ings, until  the  latter  formed  a  library 
of  mechanical  literature  that  was  un- 
surpassed by  any  other  in  the  world. 

Then  came  the  great  war,  and  first  by 
crippling  tlie  personnel  and  then  by 
crippling  the  finances  it  has  been  found 
to  be  necessary  to  abandon  these  con- 
ventions, the  first  one  to  be  omitted 
being  that  which  would  have  imme- 
diately followed  the  declaration  of  war 
in  1917.  These  interruptions  have  prob- 
ably been  more  serious  than  we  can 
realize.  It  is  like  any  other  interrup- 
tion to  continuity  of  thought.  It  breaks 
into  organized  and  progressive  work 
in  a  way  that  takes  time  to  recover 
from. 

But  now  that  the  war  is  over  and  we 
are  getting  settled  into  the  harness  of 
reconstruction  and  rehabilitation,  we 
can  hope  to  look  forward  to  a  long 
series  of  years  of  uninterrupted  work 
by  this  association  whose  predecessors 
have  done  so  much  for  the  benefit  of 
tlie  railroads,  the  country  and  the 
world. 


The   Railroads   Past  and   Present 

The  appearance  of  Walker  D.  Hines, 
former  director  general  of  railways  be- 
fore the  Interstate  Commerce  Commission, 
and  his  absurd  claim  that  the  railroads 
had  been  substantially  overmaintained 
during  the  period  of  governmental  control 
is,  fortunately,  not  taken  seriously  by  the 
American  people.  They  know  better.  In 
a  period  of  great  public  stress  it  was  not 
to  be  exiiecled.  At  the  same  time  much 
real  good  came  out  of  the  experience.  It 
was  at  once  clearly  demonstrated  that  the 
railroads  previous  to  the  war  period  had 
been  "cribbed,  cabined  and  confined"  b\- 
an  excess  of  repressive  legislation.  Law 
making  after  the  war  has  taken  a  new 
departure,  and  while  there  is  still  much 
room  for  improvement,  it  does  not  matter 
so  much  where  the  railroads  stood  in  the 
past  or  stand  in  the  present  as  it  does  in 
the  direction  in  which  they  are  now  mov- 
ing. While  it  must  be  admitted  that  there 
was  a  serious  attempt  at  what  was  called 
standardi.'.ing  the  locomotives,  and  some 
regulation  effected  in  regard  to  the  multi- 
plicity of  competing  lines,  initiative  was 
paralyzed  by  the  centrahzation  of  all  au- 
thority, statistics  show  labor  became  to  a 
considerable  extent  demoralized,  partly  by 
the  sudden  calling  into  action  of  large 
numbers  of  the  most  active  and  experienced 
men,  while  those  in  authority  who  re- 
mained at  their  posts  were  largely  shorn 
of  their  supervising  powers.  Added  to 
this,  the  fact  that  while  the  cost  of  living 
was  rising  by  leaps  and  bounds  the  Govern- 
ment was  provokingly  slow  in  increasing 
the  wages  of  labor,  which,  as  is  well 
known,  has  been  much  below  the  average 


of  other  occupations  for  many  years. 
These  and  other  causes  created  a  degree 
of  ill-will  on  the  part  of  the  working  ele- 
ment, which  is  easy  to  understand,  but  not 
so  easy  to  eradicate. 

All  the  good  that  came  of  Mr.  Hines' 
period  of  control  should  not  be  credited 
to  him,  nor,  perhaps,  much  of  the  evil 
either.  He  simply  drifted  with  the  tide  of 
events.  Confusion  was  to  be  expected,  and 
it  is  to  the  credit  of  the  railroad  men  them- 
selves that  they  got  along  as  well  as  they 
did.  After  all  great  wars  there  has  fol- 
lowed a  painful  period  of  investigations 
and  recriminations  coming  like  a  flood  tide. 
Even  if  the  whole  truth  were  known  little 
good  would  come  of  it.  To  act  nobly  in 
the  living  present  is  better,  and  let  the 
dead  past  bury  its  dead. 

The  question  of  rates  and  wages  we  are 
likely  to  have  alv;ays  with  us,  and  in  this 
regard  it  is  interesting  to  observe  the 
action  of  the  English  railway  boards  in 
the  adoption  of  an  elastic  scale  of  wages 
adjusting  itself  month  by  month,  according 
to  the  fluctuations  in  the  cost  of  living,  so 
that  the  workmen  do  not  know  what  they 
are  going  to  get  until  the  pay  day  arrives. 
This  plan  may  work  out  there,  the  country 
is  small  and  its  very  compactness  makes 
the  plan  workable.  It  would  not  do  here. 
In  our  vast  territory  prices  of  commodi- 
ties are  not  equable,  and  there  are  con- 
ditions where  the  law  of  averages  would 
work  real  hardships.  A  kindlier  feeling 
between  employer  and  employe  will,  no 
doubt,  come  by  and  by.  The  Government 
should  see  to  it  that  the  railroads  are 
placed  in  a  position  where  the  suggested 
amount  of  earnings  are  possible  of  attain- 
ment, and  men  of  Mr.  Hines'  kind  should 
be  allowed  to  remain  in  quiescence. 

As  might  have  been  expected,  the  As- 
sociation of  Railway  Executives  has  pre- 
pared a  statement  in  reply  to  the  testimony 
of  Mr.  Hines,  where  it  is  pointed  out  that 
the  iTiateria!  point  at  issue  is  what  was  the 
condition  of  the  railroads  at  the  end  of 
Federal  control  as  compared  to  their  con- 
dition at  the  beginning  of  Federal  control? 
From  this  statement  we  quote  the  follow- 
ing : 

"The  relative  condition  of  locomotives, 
freight  cars  and  roadbed  at  the  beginning 
and  end  of  Federal  control  is  not  a  matter 
of  opinion,  but  of  record. 

"At  the  beginning  of  Federal  control 
17.S  per  cent  of  the  locomotives  of  the 
railroads  were  in  bad  order.  After  26 
months  of  Government  operation  25.6  per 
cent  of  the  locomotives  were  in  bad  order. 

".\t  the  beginning  of  Federal  control 
there  were  in  use  by  the  carriers  about 
2,253,000  freight  cars,  of  which  5.1  per 
cent,  or  128,780  cars,  were  reported  in  bad 
order.  At  the  end  of  Federal  control  the 
railroads  had  2,307,000  cars,  of  which  6.7 
per  cent,  or  153,727  cars,  were  in  bad  order. 

"Cross-tie  renewals  in  1918  and  1919 
(the  period  of  Federal  control)  were  25,- 
000,000  tics  below  the  test  period  average 
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(1915-16-17),  a  number  of  tics  sufficient 
to  lay  nearly  9,000  miles  of  track. 

"Rail  renewals  during  the  two  years  of 
Federal  control  were  440,230  tons  l)clow 
the  average  of  the  test  period. 

"Tlie  amount  of  ballast  used  duriuK  the 
period  of  Eedcral  control  was  1,818,KX) 
cubic  yards  less  than  the  average  used  ni 
tlie  period  of  private  control." 

If  Mr.  nines  can  find  any  error  in  these 
figures  doubtless  opportunities  will  be 
given  him  to  do  so,  and  we  will  be  pleased 
to  record  the  same.  In  our  opinion  it 
would  be  going  too  far  to  claim  that  Mr. 
Hines  lies  deliberately,  but  we  are  con- 
vinced that  he  Ues  under  a  mistake. 


Intensive  Snow-Fighting  in  the  North- 
west. 

The  reports  from  tlic  Xorthwest  show 
that  the  railroads  have  been  assailed  by 
the  earliest  heavy  snow  in  years,  and  the 
annual  winter  battle  with  this  element  in 
the  Cascade  and  Rocky  Mountain  regions 
have  assumed  serious  proportions.  To 
com'bat  the  drifts  and  frozen  tills,  hun- 
dre<is  of  standard  stanch  rotary  ploughs 
are  kept  continually  at  work  during 
storms.  In  the  Bitter  Root  Range,  in 
western  Idaho,  snow  drifts  to  a  depth  of 
the  largest  rotaries.  In  such  cases  work- 
ers drill  deep  holes  into  the  drifts,  remov- 
ing the  snow  in  huge  cakes. 

Besides  the  rotary  type  of  snow-fighter, 
the  Jull  steam  e.Kcavator,  having  a  large 
corkscrew  projecting  from  the  center  of 
the  head-end,  is  used  on  all  roads.  This 
machine  can  break  up  the  hardest  packed 
drifts  and  throws  snow  forty  to  sixty  feet 
from  the  right  of  way. 

It  is  a  thrilling  sight  when  five  to  seven 
monster  moguls  begin  to  drive  a  rotary 
Jull  snow-digger  into  an  immense  frozen 
bank.  Shrieking,  steaming,  hissing,  puffing 
and  panting,  the  big  locomotives  work 
away  until  the  last  foot  of  track  opens. 
Sometimes  a  rotary  will  clear  the  road 
over  a  division  in  the  mountains  only  to 
turn  out  and  fight  back  through  a  new 
storm.  It  is  a  hard  fight,  but  nearly  every 
winter  the  railroads  win. 

In  the  Cascade  Mountain  division  of  the 
Northern  Pacific  last  winter  a  large-sized 
steam  shovel  was  utilized  to  clear  a  badly 
filled  stretch  of  track.  The  Milwaukee 
made  a  new  departure  when  it  used  small 
quantities  of  TNT  in  some  huge  snow- 
slides  on  its  tracks  near  Easton.  The  ex- 
plosive blew  out  parts  of  trees,  rocks  and 
earth,  mixed  with  the  frozen  snow. 

All  the  dangerous  curves  and  cuts  in 
the  Western  mountains  have  been  pro- 
protected  by  snowsheds,  but  during  severe 
storms  the  sheds  fill  with  snow  that  is 
more  difficult  to  remove  than  any  on  the 
open  mountainsides. 

January  and  February  are  the  snowy 
months  in  the  Northwest.  The  depth 
often  reaches  ten  to  thirty  feet  on  the  sum- 
mit passes.  The  heavy  snowfall  of  last 
November    has    been    largely    added    to. 


Government  Watching  Suspected  Strike 

The  (K)vernment  is  reported  to  be  for- 
mulating plans  for  dealing  with  a  joint 
strike  of  coal  miners  and  railroad  workers 
on  April  1,  which  is  said  to  be  proposed 
by  leaders  of  the  mine  unions.  The  at- 
torney general  seems  satisfied  that  the 
Government  had  legal  authority  to  handle 
the  situation  at  the  proper  time.  The 
exact  legal  procedure  has  not  been  in- 
dicated, but  there  is  reason  to  believe  that 
ifTorts  will  be  made  to  enjoin  the  miners 
and  tie  up  their  strike  funds.  It  will  be 
recalled  that  this  course  was  adopted  by 
the  previous  Administration,  and  a  decision 
was  given  by  the  court  that  a  great  coal 
.'Strike  was  inimical  to  the  public  welfare. 
The  specific  dates  for  a  conference  of 
representatives  of  the  railroad  unions  with 
the  miners  to  form  an  alliance  will  not  be 
decided  upon  until  replies  are  received 
from  invitations  dispatched  to  union  heads. 

Disposing  of  Railroad  Ties 
In  these  days  of  high-priced  coal,  com- 
plaints are  occasionally  made  that  old  ties 
are  being  burned  by  the  Pennsylvania,  and 
that  the  great  bulk  of  the  ties  might  be 
used  for  firewood.  We  presume  that 
similar  complaints  reach  the  officials  of 
other  roads  The  Pennsylvania  has  of- 
ficially announced  that  every  effort  has 
been  made  to  dispose  of  the  ties  for  any 
good  purpose  that  may  be  suggested.  Of- 
fers at  10  cents  per  tie  will  be  accepted, 
and  at  this  price  the  ties  will  be  collected 
near  highways  or  other  suitable  points  for 
removal.  Offers  do  not  seem  to  material- 
ize. Railroads  are  not  charitable  institu- 
tions. Neither,  apparently,  are  the  com- 
plainants. One  might  as  well  complain 
that  there  is  much  available  fruit  lost  in 
Brazilian  forests.  We  read  of  the  ravens 
feeding  Elijah,  but  the  railroad  companies 
wait  in  vain  for  any  philanthropic  move- 
ment calculated  to  distribute  worn-out  ties 
as  firewood  to  warm  the  poor  along  the 
railroad  lines.  If  our  experience  is  of  any 
value,  we  venture  to  state  that  the  poor 
that  we  observed  along  railroad  lines 
seemed  to  be  more  expert  in  illegally  ob- 
taining coal  from  railroad  cars  than  they 
were  in  saving  old  ties. 

Regional   Districts  Proposed 

.•\  resolution  adopted  at  a  recent  meet  of 
the  .\ssociation  of  Railway  Executives,  and 
which  before  becoming  effective  must  have 
the  approval  of  the  four  brotherhoods, 
bids  fair  to  become  effective.  It  declares 
that  the  aim  of  the  executives  is  an  effort 
to  compose  and  adjust  all  points  now  at 
issue,  no  restrictions  to  be  imposed  upon 
the  consideration  of  any  and  all  questions 
of  wages  and  rules  governing  working  con- 
ditions. If  the  proposition  is  given  effect, 
conference  committees  representing  the 
carriers  and  the  train-service  employes — 
engineers,  firemen,  conductors,  and  train- 
men— will  undertake  to  settle  all  disputes 


by  this  nvtlKjd,  which  generally  obtained 
prior  to  Government  operation.  Should 
they  fail,  the  points  on  which  they  can  not 
agree  will,  as  now,  come  before  the  Rail- 
road I-abor  Board. 

There  will  be  at  least  three  regional  dis- 
tricts—eastern, southeastern,  and  western, 
as  defined  by  the  Interstate  Commerce 
Commission— and  there  may  be  subdivi- 
sions of   these. 


Water  Power  in  Place  of  Coal 
A.  Langlois,  an  eminent  Canadian  en- 
gineering authority  states  the  Canadian 
Dominion  has  an  immense  wealth  in  store, 
providing,  however,  that  a  sound  policy 
of  exploitation  is  designed,  in  order  to 
make  use  first,  of  such  water  powers  which 
may  be  developed  most  advantageously. 
Canada  possesses  enough  reserve  of  water 
power  to  meet  all  demands  for  a  great 
number  of  years  to  come,  if  we  compare 
the  amount  of  power  available,  some  18,- 
(X)0,000  h.p.  at  the  minimum  flow,  of 
which  hardly  10  per  cent  are  yet  utilized. 
If  the  cost  of  a  hydro-electric  installa- 
tion is  expensive,  the  source  is  inexhaust- 
ible through  use  and  with  proper  de- 
velopment and  conservation  the  yield  will 
never  fail. 


Badges  of  Proficiency 

A  Western  railroad  is  to  award  badges 
to  the  enginemen  showing  the  greatest 
degree  of  efficiency  in  operating  their  loco- 
motives. In  the  old  days  bonuses  were 
awarded  for  the  saving  of  coal  and  oil, 
but  we  live  in  an  advanced  age,  and  con- 
sequently we  hold  our  minds  in  a  solution 
of  doubt  until  we  see  how  it  works.  In 
our  wanderings  we  have  seen  princelings 
and  lords  in  ordinary  garments,  and  they 
generally  looked  contemptible,  but  when 
be-badged,  like  a  dollar  store  window,  the 
effect  was  dazzling,  and  he  felt  a  quiver- 
ing of  the  knees,  inherited,  no  doubt,  from 
a  long  line  of  down-trodden  ancestors. 
Of  course  it  need  hardly  be  pointed  out 
that  a  dress  parade  is  essential  to  show 
off   these   glittering   marks    of   distinction. 


Lux  In  Tenebris 

The  Railroad  Trainman  pauses  a  moment 
to  state  that  there  isn't  anything  to  be 
gained  by  either  the  railroads  or  their  em- 
ployes in  belittling  each  other,  and  whether 
they  appreciate  it  or  not,  in  the  public 
mind  the  railroads  and  their  employes 
represent  the  same  thing,  and  the  sooner 
the  railroads  and  their  employes  can  reach 
a  basis  of  common  understanding  that  will 
let  both  of  them  decide  what,  in  fairness, 
belongs  to  them,  and  then  stand  for  it  as 
an  honest  proposition,  the  better  it  will  be 
for  both  of  them. 

Briefly  in  other,  and  even  wiser  words, 
we  should  learn  to  practice  to  do  unto 
others  as  we  would  that  others  should 
do  unto  us. 
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Mikado  Locomotive  for  the  Greenbrier  &  Eastern  Rail- 
road and  Eight- Wheel  Type  Locomotive  for 
the  Dayton-Goose  Creek  Railroad 


Built  by  the  Baldwin  Locomotive  Works 


The  Greenbrier  &  Eastern  Railroad,  a 
short  coal  carrying  line  recently  built  in 
West  Virginia,  has  received  its  first  loco- 
motive from  The  Baldwin  Locomotive 
Works.  This  is  a  Mikado  type  engine, 
carrying  approximately   ISl.OOO  pounds  on 


bubs  are  fitted  with  bronze  wearing  plates. 
Flange  lubricators  are  applied  to  the  front 
and  back  drivers,  and  rail  washing  pipes 
are  applied  for  use  when  running  in  either 
direction.  Tlie  rear  truck  is  of  the  well- 
kiiuwn  Ho.-.iges  type. 


17  or  18  in.  in  diameter  and  carried  a 
steam  pressure  of  131)  to  140  pounds. 
This  combination  resulted  in  approximately 
the  same  tractive  force  and  ratio  of  ad- 
hesion as  are  found  in  the  Dayton-Goose 
Creek   locomotive. 


MIKADO    TYPE    2-8-2    LOCOMOTIVE    FOR    THE    GREEXl'.UIKk    X    E.XSTEKN   R.MLRO.VD.     BALDWIN  LOCOMOTIVE  WORKS,  BUILDERS 


drivers  developing  a  tractive  force  of 
45,750  pounds.  It  is  designed  for  operation 
on  curves  of  25  degrees  and  grades  as 
steep  as  5.3  per  cent.  The  wheel  arrange- 
ment is  well  suited  to  service  where  fre- 
quent backing  is  required;  while  it  allows 
the  use  of  a  boiler  having  ample  capacity 
for  sustained  heavy  hauling,  without  over- 
loading the  drivers. 

The   boiler   has   a    straight    top,    and    it 
contains  an  arch  and  a  40-eleniciit   super- 


The  4-4-0  type  locomotive  for  the  Day- 
ton-Goose Creek  Railway  is  of  interest  as 
representing  a  type  formerly  built  in  large 
numbers,  for  which  there  is  now  only  oc- 
casional demand.  This  railway  serves  the 
Goose  Creek  oil  fields  of  Te.xas,  and  oper- 
ates about  25  miles  of  line.  The  grades 
are  generally  light,  and  the  track  is  laid 
with  60-pound  rails.  An  American  type 
locomotive,  designed  and  equipped  in  ac- 
cordance with  modern  practice  and  having 


The  new  locomotive  uses  superheated 
steam,  which  is  controlled  by  8-in.  piston 
valves  operated  by  Walschaerts  gear,  and 
set  with  a  lead  of  3/16  in.  The  boiler 
contains  a  superheater  of  13  elements,  and 
is  equipped  with  the  Baldwin  standard 
arrangement  for  burning  oil.  The  general 
form  of  ;he  boiler  is  similar  to  that  for- 
merly used,  in  which  the  firebox  was 
placed  between  the  frames  and  driving 
axles.     In  this  case,  however,  the  firebox 
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heater.  A  power-operated  firedoor  is 
applied,  and  provision  is  made  for  the 
future  application  of  a  stoker,  should  this 
be  found  desirable. 

Machinery  details  include  piston  valves 
12  in.  in  diameter,  and  a  simple  design 
of  Walschaerts  motion  controlled  by  the 
Ragonnet  power  reverse  gear.  The  driv- 
ing boxes  are  of  cast  steel,  and  the  wheel- 


wheel  loads  suited  to  the  track  conditions, 
is  well  qualified  to  meet  the  traffic  require- 
ments of  a  line  like  this  one. 

This  locomotive  weighs  89,000  pounds, 
and  has  15-in.  by  24-in.  cylinders  and  a 
boiler  pressure  of  180  pounds.  Locomo- 
tives of  this  same  weight  and  type  were 
commonly  used  in  heavy  passenger  service 
35  or  40  years  ago,  but  they  had  cylinders 


is  entirely  above  the  frames,  thus  render- 
ing the  staybolts  more  readily  accessible. 
The  smoke  box  has  an  extension  of  mod- 
erate length,  and  contains  a  low  double 
exhaust  nozzle  and  petticoat  pipe. 

This  locomotive  has  comparatively 
heavy  frames  and  spring  rigging.  The 
driving  boxes  are  of  cast  steel,  while  the 
wheel  centers  are  of  cast  iron   with  brass 
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hub  liners.  Flange  oilers  are  applied  to  tin- 
leading  drivers.  The  tender  is  of  the 
Vanderbilt  type,  with  capacity  for  4,0(X) 
.gallons  of  water  and  2,000  gallons  of  oil. 
The  frame  is  built  up  of  plates  and  angles, 
and  the  bumpers  are  of  cast  steel. 

The  locomotives  described  are  interest- 
ing illustrations  of  motive  power  specially 
designed  to  meet  the  requirements  of  short 
line  railways.  Further  particulars  are 
given  in  the  tables  of  dimensions. 

BUII.T    FOR    THE    GREKNnRIER    &    E.\.-iTKRiV 
K.\11.R0.\1> 

Gauge  4  ft.  SJa  in. 

Cylinders 23  in  x  28  in. 

\'alves   Piston,  12  in.  diam. 

BulLER 

Type    Straight 

Diameter   80  in. 

Working  pressure   185  lbs. 

Fuel    Soft  coal 

Firebox 

Alatcrial    Steel 

Staying    Radial 

Length    lOS'/k    in. 

Width    84  in. 

Depth,  front   79'/-   in. 

Depth,  back   58^4   in. 

Tubes 

Diameter    5H  in.,  2  in. 

Number   40,  238 

Length 18  ft.  0  in.,  18  ft.  0  in. 

Heating    Surface 

Firebox    186  sq.   ft. 

Tubes    3241    "    " 

Firebrick  tubes    25     "     "' 

Total    3452     ■•     " 

Superheater     895     "     " 

Grate  area   63     " 

Driving  Wheels 

Diameter   51   in. 

Journal,  main  10  in.  x  12  in. 

Journals,  others  9  in.  x  12  in. 

Engine  Truck  Wheels 

Diameter,  front   2S  in. 

Journals  6  in.  x  10  in. 

Diameter,  back    36  in. 

Journals  8  in.  x  14  in. 

Wheel  Base 

Driving  14  ft.  6  in. 

Rigid   14  ft.  6  in. 

Total  engine  31  ft.  9  in. 

Total  engine  and  tender 62  ft.  IOJ2  in. 

Weight 
In    Working   Order 

On  driving  wheels 180,970  lbs. 

On  truck,  front   20,100     " 

On  truck,  back  36,150    " 

Total  engine  237,220    " 

Total  engine  and  tender 359,800    " 

Tender 

Wheels,   number    8 

Wheels,  diameter   30  in. 

Journals  5  in.  x  9  in. 

Tank  capacity   6,000  U.  S.  gals. 

Fuel    10    tons 

Tractive  force   45,750  lbs. 

Service    Freight 

Brake  equip.:  Air,  with  two  11  in.  pumps. 


lUllI.T    lOR    THE    DaVTON-Go(  SE    CkEEK 

Railroad 

Gauge  4  ft.  S'/^  in. 

Cylinders   15  in.  x  24  in. 

Valves    I'iston.   8   in.    iliam. 

BoiI.ER 

Type   Wagon   top 

Diameter   48  in. 

Working  pressure   180  lbs. 

Fuel     Oil 

Firebox 

Material    Steel 

Staying    Radial 

Length    6415/16  in. 

Width   31%  in. 

Depth,  front  55>^  in. 

Depth,  back  54'/3  in. 

Tubes 

Diameter  5-}'8  in..  2  in. 

Number   13,  77 

Length    HI  ft.  6  in.,  10  ft.  6  in. 

Heating  Surface 

Firebox   87  sq.  ft. 

Tubes    611     "     " 

Total    698    "    " 

Superheater    157     "     " 

("irate   area    15.5     "     " 

Driving  Wheels 

Diameter    60   in. 

Journals   7  in.  x  28  in. 

Engine  Truck   Wheels 

Diameter    28  in. 

Journals  4yi  in.  x  7Va  in. 

Wheel  Base 

Driving  8  ft.  0  in. 

Rigid  8  ft.  0  in. 

Total  engine  21  ft.  9  in. 

Total  engine  and  tender 46  ft.  5j4  '"• 

Weight 
In  Working  Order 

On  driving  wheels 54,500  lbs. 

On  truck   34,500    " 

Total  engine    89,000    " 

Total  engine  and  tender 182,000     " 

Tender 

Wheels,  number    8 

Wheels,  diameter  28  in. 

Journals  4J4  in.  x  8  in. 

Tank  capacity,  water 4,000  IJ.  S.  gals. 

Tank  capacit}-,  oil 2.000  U.   S.  gals. 


Tractive  force   13,770  lbs. 

Service    Passenger 

Brake  equip.:  Air,  wi*h  one  9^  in.  pump. 


An  Improved  Press  for  Railroad  Shop 
Operations 

The  Watson-Stillnian  Co..  Xew  York, 
has  brought  out  a  press  which  is  herewith 
illustrated,  designed  for  the  many  opera- 
tions of  forcing,  pressing  and  bending, 
that  are  found  in  railroad  and  other  large 
machine  shops.  Not  only  is  it  a  rapid  and 
convenient  means  of  pressing  in  and  out 
locomotive  driving  box  brasses,  pressing 
on  and  off  gears,  discs,  etc.,  but  on  ac- 
count of  its  wide  bed  it  is  adaptable  to 
many  operations  of  bending  and  straight- 
ening.     The    press    is    of    the    reversed 


lyliMcier  type,  having  tlie  ram  movement 
Ironi    tile   tup   downward. 

The  pump  is  only  required  for  the 
actual  pressure  application,  the  hand 
wheel  as  shown  providing  a  means  oi 
bringing  the  ram  quickly  to  and  from  the 
work,  obviating  the  necessity  of  waiting 
for  the  pump  to  move  the  ram  through 
the  idle  part  of  the  stroke.  The  bottom 
platen  is  amply  strong  for  bending,  with 
bending  blocks  on  its  ends  under  the  full 
capacity  of  the  press. 

Upon  referring  to  illustration  it  will  be 
seen  that  there  is  a  "U"  piece  hinged  to 
one  of  the  cokimns  of  the  press  so  that  it 
may  be  easily  swung  into  the  center  of  the 
press  or  to  one  side.  The  jib  crane  is 
furnished  with  a  trolley  so  that  a  chain 
hoist  may  be  attaclied   for  easily  handling 


IMPROV'ED    PRESS    FOR    RAILRO.^D    SHOP 
OPERATIONS 

the  work  into  and  out  of  the  press.  There 
is  provided  a  hole  in  the  bottom  platen 
for  receiving  the  shafts  and  pressing  on 
gears,  etc.  The  press  illustrated  shows  a 
motor  driven  pump.  The  drive  can  be 
either  by  belt  through  tight  and  loose  pul- 
leys or  by  direct  attached  constant  speed 
motor  for  direct  or  alternating  current. 

As  shown  a  gauge  is  provided  which  in- 
dicates the  pressure  on  the  ram  in  pounds 
per  square  inch  and  the  total  pressure  in 
tons.  The  pump  is  a  2  plunger  type  and 
the  entire  control  of  the  press  is  through 
a  single   screw   stem  valve. 

The  material  used  for  the  bottom 
platen,  top  platen,  cylinder  and  crane 
bracket,  may  be  made  of  open  hearth  steel 
castings ;  the  ram  and  rods  of  machinery 
steel,  and  the  cylinder  is  copper  lined. 
The  press  as  illustrated  is  built  in  a 
capacity  of  75  tons  with  a  ram  movement 
of  21".  The  bottom  platen  has  a  total 
length  of  72". 
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A  New  Idea  in  Steel  Identification  and  Storage 


It  often  happens  that,  due  to  an  absence 
of  standard  equipment  on  the  market  of 
lack  or  a  standard  way  of  doing  things, 
manufacturers  arc  forced  to  create  new 
methods  or  devise  new  equipment  that  will 
exactly  fit  into  their  particular  system  of 


'fA?' 


o 


IDENTIFICATION    BOARD    WITH    COLORED 
DISCS. 

operation.  With  the  result  that  the  new 
idea  evolved  and  executed  as  generally  an 
improvement  over  everything  of  a  similar 
nature  that   has  preceded  it. 

Such  a  condition  caused  the  firm  of 
Gould  &  Eberhardt  to  devise  the  following 
method  of  marking  their  steel  bars  for 
identification  and  also  designing  and  con- 
structing suitable  steel  storage  racks  to 
conform  with  the  highly  developed  manu- 
facturing system  employed  in  their  new 
plant  at  Newark,  New  Jersey. 

Several  new  ideas  in  steel  marking,  to- 
gether with  a  novel  design  in  storage 
racks  is  the  result  of  their  eflForts  to 
solve   their   own   factory   problems. 

In  the  manufacture  of  shapers  and 
automatic  gear  cutting  machinery,  they 
naturally  use  many  different  kinds  and 
sizes  of  steel  bars — round,  square,  hexa- 
gon, and  rectangular  in  shape,  so  this  con- 
venient system  of  storing  and  marking  the 
grades    and    sizes    entirely    eliminates    the 


possibility  of  an  error  in  finding  the  re- 
quired piece. 

Plain  colors  and  combinations  of  colors 
play  an  important  part  in  the  scheme  of 
marking  the  steel,  each  color  having  a 
direct  significance  with  regard  to  the 
metallurgical  contents  or  the  particular 
make  of  steel.  The  identification  colors 
are  painted  on  the  ends  of  the  bars  as 
they  are  received  in  the  shipping  depart- 
ment. 

To  assist  the  Raw  Material  Clerk  in 
selecting  the  proper  steel,  a  very  notice- 
able identification  board  is  hung  above 
each  rack.  On  this  rack  are  listed  all  the 
different  kinds  of  steels  the  company  uses, 
with  a  two  inch  diameter  disk,  painted  in 
the  corresponding  color,  opposite  each 
name.  The  board  has  a  white  background 
whicli  shows  the  various  colors  to  great 
advantage. 

The  various  steels  with  their  corre- 
sponding colors  as  listed  on  the  board 
are: 

30/45    Machine    Red 

Hy  Speed  Tool   Blue 

Crescent   Yellow 

10/15  Machine   Green 

Cold  Rolled    White 

O.  C.  N.  S Halves  of  Green  and  Red 

Simplex   Green  with  White  Stripe 

Tap Halves  of  Green  and  White 

A  very  good  conception  of  the  appear- 
ance of  the  identification  board  together 
with  the  general  arrangement  and  rugged 
construction  of  the  steel  racks  can  be 
ijleaned   from  the  illustration. 

Each  rack  is  built  up  of  five  duplicate 
sections,  spaced  four  feet  apart  and  prop- 
erly braced  to  fonn  a  very  rigid  rack  six- 
teen   feet    long.      The    entire    rack    being 


bolted     together     with     yi     inch     bolts. 

The  individual  section  has  a  base  con- 
sisting of  a  heavy  eight  inch  T  beam  eight 
feet  long,  with  six  heavy  2x2  inch  angles, 
seven  feet  high,  equally  spaced  and  form- 
ing uprights  to  divide  the  section  into  five 
tiers.  These  tiers  are  turned  subdivided  by 
one-half  inch  rods  which  extend  from  top 
to  bottom  thereby  making  ten  tiers  avail- 
able in  each  rack. 

Cross  pieces  or  shelves  on  which  the 
steel  bars  lay  are  heavy  2x2  inch  angles, 
spaced  about  twenty  inches  above  each 
other  at  the  bottom  and  diminishing  in  this 
distance  until  at  the  top,  where  the  very 
small  rods  are  stored,  the  distance  be- 
tween is  about  six  inches.  The  top  piece 
of  each  section  is  composed  of  a  heavy  2  x 
3  inch  angle,  making  a  very  rigid  top  brace 
to  complete  the  frame  of  the  section,  and 
also  permitting  the  storage  of  extra  large 
diameter  short  bars  on  top  of  the  rack. 

The  five  cross  sections  are  spaced  and 
held  together  to  form  the  completed  frame 
work  of  the  rack  by  2  x  2  inch  heavy  angle 
stringers  extending  the  full  length  of  the 
rack  at  the  top  and  bottom  of  each  side. 

Extra  longitudinal  bracing  is  provided 
by  %  x  I'/z  flat  bars  crossed  between  and 
bolted  to  the  top  and  bottom  of  the  sec- 
tions. 

.\n  extra  angle  on  each  side  at  the  top 
and  extending  the  length  of  the  rack  pre- 
vents pieces  from  rolling  off,  while  further 
precaution  is  taken  by  having  timbers  with 
half  round  notches  cut  in  them  extending 
along  the  front  on  the  top  of  the  rack, 
permitting  short  round  pieces  to  be  laid 
in   place. 

Naturally,  the  most  convenient  way  to 
place  the  steel  in  the  rack  would  be  to  have 
all  the  steel  of  the  same  kind  in  one  tier 
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with  the  largest  and  heaviest  pieces  on  the 
bottom  shelf  and  the  varying  sizes  in  regu- 
lar order,  according  to  their  dimensions, 
with  the  smallest  at  the  top.  This  order 
has  been  reversed  wherever  possible,  in 
some  cases  the  square,  hexagon,  or  rec- 
tangular shaped  bars,  which  are  generally 
smaller  in  size,  l)eing  placed  on  the  bot- 
tom shelves  and  the  very  heavy  bars  on 
the  very  top  so  that  they  may  be  easily 
handle<i  with  the  travelling  crane  which 
travels  above  these  racks. 

In  order  to  facilitate  the  placing  and 
location  of  the  various  kinds  and  sizes  of 
steels  into  their  proper  places,  each  rack 
is  given  a  section  number,  besides  each  tier 
in  the  rack  is  lettered  and  each  shelf  is 
numbere<i.  making  it  a  very  simple  matter 
to  give  instructions  for  the  proper  loca- 
tion of  each  bar  as  it  is  received,  besides 
assisting  to  keep  stock  and  taking  inven- 
tory. 

Much  thought  has  been  given  to  the 
general  design  of  the  rack  and  also  the 
system  of  storage  employed,  both  perhaps 
embodying  all  the  desirable  features  that 
Gould  &  Eberhardt  have  found  to  be  cor- 
rect during  their  eighty-eight  years  of 
manufacturing  experience. 

It  need  hardly  be  pointed  out  that  with- 
out this  improved  method  of  marking 
material,  much  time  is  frequently  lost  in 
handling  and  transferring,  which  by  the 
establishment  of  a  method  of  marking  is 
totallv  avoided. 


The  Proper  Care  of  Air  Tools 


Improving  Steel  Making 

.•\n  improvement  of  the  acid  Besse- 
mer steel  process  which  aims  to  reduce 
the  cost  of  making  steel  and  to  decrease 
the  possibility  of  low  quality  steel  in 
the  process  has  been  recently  invented 
by  a  member  of  the  department  of  min- 
ing and  metallurgy  at  the  University  of 
Wisconsin. 

The  purpose  of  the  invention  is  to 
use  basic  material  for  the  lining  of  the 
Bessemer  converter  instead  of  the  acid  lin- 
ing now  used  in  order  to  prevent  corrosion 
of  the  interior  of  the  converter  and  to 
reduce  the  amount  of  air  pressure  and 
engine  power  now  required.  With  the 
basic  lining,  composed  of  lime,  magne- 
site,  dolomite,  oxid  of  iron,  or  the  like 
the  inventor  believes  it  will  be  possible 
to  use  lower  pressure  and  cut  down  the 
time  of  blowing  about  30  per  cent. 

To  prevent  corrosion  of  the  converter 
bottom  the  inventor  proposes  a  number 
of  different  kinds  of  linings  for  various 
acid  Bessemer  converts  and  details  the 
particular  parts  of  the  converter  that 
require  such  a  basic  lining,  while  the 
remainder  of  the  converter  has  an  acid 
lining  to  resist  corrosion  by  the  acid 
slag.  The  invention  is  applicable  to 
the  bottom-blown  type,  side-blown  type 
and  other  kinds  of  Bessemer  converters 
operating  on  the  principle  of  making 
steel  by  blowing  air  through  a  body  of 
molten   iron. 


In  a  paper  presented  before  the  Pitts- 
burgh Railroad  Club,  by  Mr.  II.  S.  Covey, 
secretary  of  the  Cleveland  Pneumatic  Tool 
Co..  in  which  he  called  attention  to  some 
of  the  details  that  should  receive  especial 
attention  in  the  installation  and  care  of 
pneumatic  tools.  Chief  among  these  items 
was  the  caution  to  avoid  low  pressure  and 
wet  air.  The  combination  of  the  two  is 
capable  of  putting  a  hammer  entirely  out 
of  commission  and  if  it  runs  at  all  the  blow 
is  feeble  and  rivets  driven  by  it  will  not 
be  tight  but  will  have  to  be  cut  out. 

The  four  indispensable  details  needed  to 
secure  a  proper  operation  of  a  pneumatic 
hammer  are  dry  air.  plenty  of  it,  uniform 
pressure   and   proper   lubrication. 

In  order  to  secure  dry  air,  the  tank 
or  reservoir  should  be  set  vertically  and 
provided  with  a  driven  cock  near  the  bot- 
tom. 

The  large  shop  pipe  should  enter  the 
tank  at  a  point  about  12  in.  from  the  bot- 
tom. 

The  air.  as  delivered  to  the  tank,  is 
usually  quite  hot ;  and,  because  of  its  high 
temperature  it  rises  to  the  top.  •'\s  it  cools 
and  is  drawn  oflf  it  falls  towards  the  bot- 
tom and  is  drawn  off  into  the  shop  pipe. 
.\s  the  air  cools  there  is  a  condensation  of 
the  water  held  in  suspension.  This  water 
is  thus  separated  from  the  air  and  falls 
to  the  bottom  of  the  tank  whence  it  can 
be   drawn  off. 

The  securing  of  a  proper  volume  of  air 
for  the  shop  tools  is  largely  a  matter  of 
the  size  of  the  mains  by  which  it  is  led 
off  from  the  tank.  There  should  be  given 
a  gradual  rise  so  that  any  water  that  may 
condense  in  them  will  drain  back  towards 
the  tank  and  not  towards  the  tools.  Fur- 
ther all  branch  lines  should  be  tapped  into 
tlie  top  of  the  main  trunk  line  so  as  to 
obtain  dry  air,  because  if  there  is  any 
water  in  the  mains  it  is  at  the  bottom  and 
should  be  flowing  back  towards  the  tank. 
Another  matter  that  is  apt  to  cause 
trouble  is  the  oil  with  which  the  air  is 
likely  to  be  saturated,  and  which  is  picked 
up  in  the  compressor.  Unless  special  pre- 
cautions are  taken  to  prevent  it,  a  con- 
siderable portion  of  this  oil  will  pass  on 
through  to  the  shop  mains  and  branches 
and  to  the  shop  pipes,  where  the  hose 
lines,   leading  to  the  tools,   are  attached. 

It  is  well  known  that  oil  has  a  very 
detrimental  effect  on  rubber  and  will 
cause  it  to  disintegrate,  and  the  detached 
particles  will  clog  the  tools.  It  is  well, 
therefore,  to  avoid  the  use  of  rubber  hose 
for  air  tools  and  to  use,  in  its  stead,  a 
hose  having  a  composition  inner  tube  upon 
which  the  oil  has  no  serious  effect.  This 
will  not,  however,  wholly  neutralize  the 
trouble. 

It  is  better  to  separate  the  oil  as  far  as 
possible.  This  can  be  accomplished  by  an 
oil  and  water  separator  which  can  be  made 


at  a  nominal  cost.  One  that  works  very 
well  may  be  made  of  a  piece  of  S-in.  pipe, 
3  ft.  long,  with  a  cap  at  each  end.  It 
should  be  set  vertically  and  is  attached  to 
the  branch  lines  which  feed  the  drop  and 
hose  lines.  The  branch  pil)e  should  enter 
the  separator  at  the  top  through  one  side 
of  the  cap  and  be  run  down  on  the  inside 
to  a  point  about  3  in.  from  the  bottom  at 
which  point  the  air  is  discharged.  There 
should  be  a  series  of  baffle  plates  put  in 
the  pipe  through  which  the  air  rises  to 
the  top  and  by  which  it  is  filtered.  The 
filtration  leaves  a  deposit  of  oil  clinging 
to  the  baffle  plates. 

The  outlet  is  placed  near  the  top  on  the 
side  of  the  cap  opposite  to  that  at  which 
it  entered  and  the  air  will  flow  from  it 
freed  from  the  oil  and  water. 

The  separator  is  drained  of  its  accu- 
mulated oil  and  water  through  a  cock  in 
the  bottom  cap.  Occasionally  it  will  be 
necessary  to  remove  the  baffle  plates  and 
clean  them  with  a  stream  of  compressed 
air,  which  will  quickly  remove  any  ad- 
hering oil. 

The  close  fit  with  which  air  tools  are 
made  necessitate  that  they  should  be  fre- 
quently lubricated.  The  oil  used  should 
be  of  good  quality  and  one  that  will  not 
gum.  A  heavy  black  machine  oil  should 
never  be  used  as  it  will  be  apt  to  clog  the 
numerous  parts  of  the  machine  that  must 
be  kept  open. 

Here  again,  the  presence  of  water  plays 
an  important  role.  If  the  air  is  charged 
with  water  the  lubricant  will  be  washed 
away  and  the  tool  will  soon  lose  it  effi- 
.ciency  and  fail  to  work,  while  the  delicate 
parts  and  polished  surfaces  will  be  rusted. 
In  order  to  keep  a  hammer  in  good  con- 
dition, it  should  have  a  bath  of  coal  oil 
every  night  which  will  soak  up  the  worn 
out  oil  of  the  day,  and,  then,  each  morn- 
ing it  should  be  attached  to  the  air  hose 
and  be  blown  out.  After  which  it  should 
he  freshly  oiled  and  put  into  service.  If 
treated  in  this  way  it  will  act  like  a  new- 
tool. 

In  concluding  Mr.  Covey  said  that  if 
dry  air,  in  sufficient  volume  at  adequate 
pressure  he  furnished,  plus  suitable  lubri- 
cation, he  predicted  that  air  tool  troubles 
that  infest  the  day  "will  fold  their  tents 
like  .Arabs  and  gently  steal  away." 


The   Passing  of  the  Compounds 

The  compound  locomotives  are  going 
out  of  use  not  only  in  the  United  States 
but  latterly  in  Canada,  and  are  being 
replaced  by  the  modern  unit  equipped 
with  superheater,  brick  arches,  piston 
valves,  and  other  refinements  in  loco- 
motive practice.  It  has  been  repeatedly 
proved  that  the  rebuilt  locomotives,  by 
their  greater  power  and  superior  econ- 
omy, soon  make  up  the  cost  of  the 
work  of  modernizing. 
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Construction  and  Equipment  Notes 


Extending  Roundhouses  on  the  Erie 
In  addition  to  a  contract  awarded  for 
a  new  one-story,  23  stall,  brick  and  steel 
roundhouse,  with  machine  shop  and 
boilerhouse,  by  the  Erie  Railroad  Com- 
pany, to  be  erected  at  Pavonia  Ave., 
Jersey  City,  at  a  cost  of  $75,000,  there  is 
also  an  enlargement  to  be  made  of  the 
roundhouse  at  Marion,  Ohio,  which  has 
now  35  stalls,  and  a  larger  turntable 
added. 


Improvements  on  the  Missouri,  Kansas 
&  Texas 
Extensive  contracts  for  improvements 
on  equipment  and  structures  on  the  Mis- 
souri, Kansas  &  Texas  Railway,  have 
been  awarded  by  the  Company,  including 
the  construction  of  a  water  treating  plant 
at  its  Parsons,  Kans.,  terminal,  and  a 
new  freight  terminal  at  Denison,  Tex.  The 
work  is  under  the  supervision  of  F. 
Ringer,  chief  engineer,  and  the  estimated 
cost,  including  57  miles  of  new  track, 
approaches  $3,000,000. 


Large  Addition  to  Rolling  Stock  of  the 
Chicago,  Burlington  &  Quincy 
The  Board  of  Directors  of  the  Chicago, 
Burlington  &  Quincy  has,  it  is  reported, 
authorized  the  purchase  of  7,300  freight 
cars.  Among  others  are  3,000  composite 
coal  cars,  2,500  box  cars,  1,300  refriger- 
ator cars  and  500  stock  cars.  The  order 
is  said  to  be  the  largest  ever  made  by  the 
company. 


New  Locomotives  for  the  Seaboard  Air  ' 
Line 

The  Seaboard  Air  Line  has  ordered  10 
mountain  type  locomotives  from  tlie 
American  Locomotive  Company.  These 
locomotives  will  have  27  by  28-ins.  cylin- 
ders, and  a  total  weight  in  working  order 
of  315,000  pounds.  An  additional  order 
of  IS  Mikado  type  locomotives  has  also 
been  made  to  the  same  company.  The 
cylinders  of  these  engines  will  be  27  by 
30-ins.  The  total  weight  of  the  locomo- 
tives in  working  order  is  estimated  at 
284,000  pounds.  All  will  be  equipped  nith 
superheaters  and  other  modern  appliances. 


Extensive  Betterments  for  the  Santa  Fe 

The  Wall  Street  Journal  announces 
that  estimates  of  this  year's  requirements 
of  the  Atchison,  Topeka  &  Santa  Fe 
Railway  in  new  equipment,  additions  and 
betterments,  including  that  of  tenninal 
companies,  will  require  an  outlay  of 
nearly  one  billion  dollars.  Of  this  at 
least  $10,000,000  will  be  expended  in  new 
equipment,  and  considerably  more  in  ex- 
tensions. It  is  expected,  that  the  pur- 
chases of  materials  and  supplies  will  be 
proceeded  with  as  rapidly  as  possible. 


New  Freight  Cars  for  the  Union  Pacific 
Orders  for  4,500  cars  have  been  placed 
by  the  Union  Pacific  Railroad  Company 
among  the  leading  car  manufacturers. 
Among  others  the  American  Car  &  Foun- 
dry Company  will  furnish  1,000;  the  Mt. 
Vernon  Car  &  Manufacturing  Company, 
1,000;  the  General  American  Tank  Com- 
pany, 1,000,  and  500  with  the  Standard 
Steel  Car  Company.  The  cost  will  ap- 
proach $10,000,000,  and  the  various  orders 
are  expected  to  be  filled  by  July  this  year. 


Car  Repairs  for  the  Chesapeake  &  Ohio 

Contracts  have  been  given  out  by  the 
Chesapeake  &  Ohio  Railroad  Company  for 
the  repair  of  300  composite  cars  to  the 
American  Car  &  Foundry  Company,  500 
steel  cars  to  the  Illinois  Car  &  Manufac- 
turing Company,  and  200  composite  cars 
to  the   Ralston   Steel  Car  Company. 


New  Railroad  Shops  in  Prospect 

Plans  are  reputed  as  completed  by  a 
number  of  railroad  companies  for  addi- 
tional repair  shops.  Among  others  the 
Lehigh  \'alley  will  erect  new  car  and 
locomotive  shops  at  Jersey  City,  N.  J., 
costing  about  $150,000.  The  Pennsylvania 
has  arranged  for  a  new  boiler  shop  at 
Fort  Wayne,  Ind.  The  Santa  Fe  has 
completed  plans  for  a  new  machine  shop 
65  ft.  by  10  ft.  at  San  Bernardino,  Calif. 
The  Buffalo,  Rochester  &  Pittsburgh  will 
erect  a  new  car  repair  plant  near  Pitts- 
burgh, Pa.  The  Missouri-Pacific  has  al- 
ready awarded  contracts  for  car  repair 
sheds  46  ft.  by  SO  ft.,  at  St.  Louis,  Mo., 
and  will  also  build  shops  at  Nevada,  Mo. 


The  New  Haven  Introduces  a  Gasoline 
Car 

A  gasoline  driven  car,  the  first  of  its 
kind  that  has  been  put  in  operation  on 
the  New  York,  New  Haven  &  Hartford 
Railroad,  and  known  as  No.  9000,  has 
been  placed  in  operation  on  the  Derby 
division  between  Ansonia  and  New 
Haven,  where  the  runs  are  short  and  the 
traffic  not  heavy.  It  is  a  combination  of 
railroad  car  and  automobile.  In  its  initial 
trial  trip  it  ran  at  a  speed  of  thirty-five 
miles  an  hour. 

The  car  is  twenty-eight  feet  long  and 
a  trifle  over  nine  feet  wide,  and  seats 
thirty-five  people.  Four  feet  of  its  length 
are  reserved  for  baggage.  The  motor  is 
the  same  as  that  used  in  a  Mack  truck, 
and  can  develop  sixty  horsepower.  The 
total  weight  of  the  car  when  fully  loaded 
is  estimated  at  20,000  pounds.  Only  two 
men  will  be  needed  to  operate  it — the 
driver  and  a  man  to  act  as  baggage  man 
and  conductor — and  it  is  understood  that 
if  it  proves  a  success  others  of  the  same 
type  will  be  put  in  service  on  other  short 
runs  of  the  system. 


New  Bridge  Over  the  Mississippi 

A  new  steel  bridge,  1,200  ft.  in  length, 
crossing  the  Mississippi  river  at  Min- 
neapolis, Minn.,  is  being  planned  for  the 
Northern  Pacific  Railway.  The  work 
will  involve  the  removal  of  the  tracks 
from  the  University  of  Minnesota  campus, 
and  relaying  outside.  The  cost  is  esti- 
mated at  about  $2,000,000. 


Rolling  Stock  of  the  New  York,  Ontario 
&  Western 
The  Standard  Steel  Company  has  re- 
ceived orders  for  20,  79  ft.  coaches;  4 
combination  smoking  and  baggage  cars;  3 
60  ft.  baggage  cars  and  3  60  ft.  combina- 
tion baggage  and  mail  cars,  from  the  New 
York,  Ontario  &  Western,  to  be  com- 
pleted at  an  early  date.  The  coaches  and 
cars  will  all  be  of  steel  construction,  and 
equipped  with  Commonwealth  trucks. 


Repairing  Metal  Car  Roofs 

Among  other  economies  recently  coming 
into  practice  is  the  repairing  of  antride 
metal  car  roofs.  This  might  have  been 
learned  many  years  ago  from  the  roof 
men  engaged  in  repairing  the  roofs  of 
ordinary  frame  buildings,  that  such  roofs, 
usually  of  tin,  have  a  tendency  to  wear 
more  rapidly  toward  the  edges  is  well 
known.  All  that  is  necessary  is  to  remove 
the  worn  portions,  attach  new  material, 
and  apply  paint  material  in  the  usual 
way.  In  the  case  of  more  extensive  re- 
pairs, the  entire  car  roofs  are  being 
stripped  and  a  process  of  cleaning  the 
material  is  being  adopted  and  facilities 
are  being  established  for  straightening 
the  sheets,  and  after  thorough  repair 
much  economy   is  effected. 

In  addition  to  antride  repairs  preserva- 
tives against  the  decay  of  the  inner  por- 
tions of  wooden  cars  are  also  coming  into 
use.  The  use  of  zinc  chloride  a  sodium 
fluoride.  Two  brush  coats  of  creosote 
applied  to  t..e  flooring  and  entire  interior 
of  stock  cars,  as  well  as  the  roof  when 
stripped  are  being  endorsed.  It  should 
be  borne  in  mind  that  earnest  economy  is 
real   wealth. 


Extensive  Equipment  Orders. 

Equipment  orders  which  have  been  an- 
nounced this  year  indicate  that  not  only 
is  business  looking  up  in  the  supply  field 
but  that  the  railroads  are  planning  to  put 
their  properties  in  shape  as  soon  as  possi- 
ble for  increased  traffic.  The  largest  or- 
der reported  is  that  of  the  Union  Pacific 
Railroad  Company,  which  announced  plans 
for  purchasing  $10,000,000  worth  of  new 
equipment  to  be  delivered  in  the  next  six 
months.  Equipment  companies  state  that 
the  contract  ranks  among  the  largest 
placed  by  any  railroad  since  the  movement 
to  purchase  new  equipment  set  in  several 
months  ago. 

The  Union  Pacific  order  calls  for  2,000 
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(loublc-slieathed  40- foot,  50-toii  automn- 
bilc  cars,  designed  for  general  service,  in- 
cluding the  hauling  of  grain  in  bulk.  Con- 
tracts for  these  cars  were  awarded  to  the 
Pullman  and  General  American  Car  Com- 
pany and  the  Standard  Steel  Car  Com- 
pany. The  road  also  ordered  1,000  box 
cars  each  from  the  Mount  Vernon  Car 
and  Manufacturing  Company  and  the 
.■\merican  Car  and  Foundry  Company. 

The  Illinois  Central  Railroad  has  placed 
orders  for  2.000  gondola  cars,  as  follows : 
Haskell  &  Barker  Car  Company,  700:  the 
"Western  Steel  Car  Company,  400;  the 
Standard  Steel  Car  Company,  400;  and 
the  .^merican  Car  and  Foundry  Company, 
500,  besides  30.000  tons  of  90  lb.  rail.  14,- 
000  tons  of  which  are  being  furnished  by 
the  Tennessee  Coal  &  Iron  Company, 
ll.tKX)  tons  from  the  Illinois  Steel  Com- 
pany, and  5,000  from  the  Inland  Steel 
Company. 

The  Seaboard  Air  Line  greeted  the  new 
year  with  an  order  for  1,500  to  2,000  cars. 
Orders  for  additional  freight  cars  are  ex- 
pected to  be  placed  shortly  by  the  Chicago, 
Burlington  &  Quincy  Railroad  Company, 
•which  is  talking  about  7,000  cars.  The 
Great  Northern  is  also  planning  to  buy 
about  3,500  cars.  The  Long  Island  Rail- 
road recently  placed  orders  for  50  pas- 
senger cars  ;  the  Philadelphia  &  Reading, 
SO  in  addition  to  orders  already  placed; 
the  Chicago,  Burlington  &  Quincy,  127, 
and  the  Union  Pacific,  63. 

Considerable  significance  is  attached  to 
the  large  Union  Pacific  order.  This  com- 
pany has  the  reputation  in  rail  circles  of 
being  a  good  buyer  of  cars  and  locomo- 
tives and  is  said  to  place  its  orders  at  most 
opportune  times.  Certain  executives, 
therefore,  state  that  other  companies  will 
probably  study  their  budgets  to  see  if  the 
present  is  a  propitious  time  for  equipment 
purchases. 

The  following  railway  construction 
plans  indicate  that  many  carriers  want  to 
put  their  roads  in  perfect  running  condi- 
tion :  A  contract  awarded  by  the  Illinois 
Central  Railroad  to  the  Ellington-Miller 
Company  of  Chicago  for  a  car  repair  shed 
at  McComb,  Miss.,  at  an  estimated  cost  of 
$140,000;  plans  of  the  Illinois  Terminal  to 
extend  its  line  from  Formosa  to  O'Fallon, 
111.,  a  distance  of  fourteen  miles,  at  a  cost 
of  $641,964;  a  contract  awarded  by  the 
Missouri,  Kansas  &  Texas  Railroad  to  the 
Graver  Corporation,  Chicago,  for  a 
ground-operated  water-treating  plant  at 
Parsons,  Kan.;  plans  of  the  Chicago,  Mil- 
waukee &  Gary  to  construct  an  extension 
between  Aurora  and  Joliet,  111.,  a  distance 
of  approximately  twenty-nine  miles,  at  an 
estimated  cost  of  $2,700,000,  and  the 
awarding  of  a  contract  by  the  Chicago 
Union  Station  to  the  Lamson  Company  of 
Boston  for  conveyors,  chutes  and  other 
mechanical  handling  equipment  for  the 
$4,000,000  railway  mail  terminal  of  the 
Chicago  Union  Station  project,  which  has 
been  somewhat  delayed. 


Brake    Piston   Travel   Indicator 

It  is  generally  acknowledged  that  the 
regulation  of  the  travel  of  the  airbrake 
l)iston  is  a  most  important  matter,  and 
that  adjusters  are  either  expensive  or  apt 
to  be  unreliable.  In  order  to  enable  in- 
spectors lo  tell  at  a  glance  as  to  the  con- 
dition of  the  travel  an  indicator  has  been 
designed  by  B.   Haskell  of  Franklin,  Pa. 

This  indicator  does  not  show  the  e.xact 
amount  of  piston  travel  but  only  as  to 
whether  it  is  approaching  or  has  exceeded 
the  8-inch   standard. 

It  consists  of  a  carrier  A  bolted  to  the 
non-pressure  head  of  the  cylinder.  This 
is  made  of  a  tliin  plate  and  conforms  to 
the  curve  of  the  head  except   that  it  has 


Pitfalls  in  Railway  Working 

.\t  the  very  outset  of  the  day's  work 
there  is  the  possibility  of  overlookin;i 
some  mechanical  defect  when  examin- 
ing the  engine.  This  possibility  can, 
however,  be  greatly  minimized  by  culti- 
vating the  habit  of  making  a  systematic 
inspection,  starting  at  the  step  on  the 
left  side  of  engine  and  passing  around 
and  under  the  engine  back  to  the  start- 
ing point.  This  should  be  done  always 
in  exactly  the  same  manner,  so  that  no 
part  will  be  missed,  special  attention 
being  paid  to  gland  nuts,  slide  bar  studs, 
big  end  and  eccentric  bolts  and  set 
screws,  quadrant  block  pins,  split  pins 
in   Virake  gear,   cowcatcher  and  ash   ar- 


DETAILS    OK     BRAKE     PISTON    TRAVEL    INDICATOR. 


a  projecting  lug  or  rest  a  projecting  from 
the  side. 

Clamped  to  the  push  rod  is  a  pin  B, 
which  extends  out  to  and  beyond  the  outer 
edge  of  the  rest  a. 

This  pin  carries  one  or  more  small 
semaphore-shaped  blades  C,  which  nor- 
mally lie  upon  the  rest  a,  as  shown  in  the 
engravings,  and  are  in  a  horizontal  posi- 
tion. The  one  marked  B.  O.  (indicating 
"bad  order"),  is  of  such  a  length  that, 
when  the  push  rod  has  been  moved  out 
8  in.  it  will  drop  down  into  a  vertical 
position,  as  shown  by  the  small  semaphore 
at  b.  When  two  or  more  semaphores  are 
'used  one  is  of  such  length  that  it  will 
drop  to  a  vertical  position,  as  at  c,  when 
the  push  rod  has  moved  out  7  in.  This 
will  indicate  to  the  inspector  that  the 
travel  is  approaching  8  in.  and  may  reach 
it  before  the  train  arrives  at  the  end  of 
its  run.  The  "bad  order,"  semaphore 
meanwhile  remains  in  the  horizontal 
position. 

The  device  is  simple  in  construction, 
easily  applied  and  will  serve  to  indicate 
to  the  inspector  at  a  glance  as  to  whether 
the  brakes  on  a  car  need  or  are  likely  to 
need  attention  in  the  matter  of  piston 
travel,  a  point  that  should  be  a  time  saver 
wherever  mspection  is  made  and  should 
be  especially  valuable  at  the  heads  of 
grades,  where  it  is  desirable  that  train 
delays  should  be  reduced  to  a  minimum 
in  order  that  the  needs  of  economical 
transportation  should  be  fully  main- 
tained. 


rester.  The  next  thing  to  consider  is 
that  any  shortage  of  coal,  water,  sand 
or  tool  equipment  may  lead  to  serious 
trouble  on  the  road. 

The  absence  of  a  pinch  bar  or  drag 
chain  may  cause  serious  delay  to  traffic 
in  the  event  of  a  breakage  of  draw 
gear  or  valve  gear. 

Having  seen  to  all  these  details  (and 
each  detail  is  important),  the  next 
chance  of  going  wrong  lies  in  taking 
the  engine  funnel  first  from  shed,  when 
it  should  go  tender  first.  Or  some 
trains  the  usual  procedure  in  this  re- 
spect may  be  varied  for  special  reasons, 
and  failure  to  gbtain  a  circular  or  ob- 
serve a  notice  may  lead  to  this  result. 

In  station  yards  the  possibility  of 
collision  calls  for  continual  watchful- 
ness. Even  on  the  road  when  a  fixed 
signal  purports  to  indicate  that  the  hne 
is  clear,  the  driver  must  still  be  on  the 
alert  in  case  the  line  is  not  clear.  Never- 
theless, the  fixed  signals  must  occupy 
first  place  in  the  mind  of  the  driver, 
and  everything  else  must  be  subordi- 
nated to  their  strict  observance. 

The  recently  published  report  of  the 
official  enquiry  into  the  causes  of  the 
disaster  which  occurred  on  the  Philadel- 
phia &  Reading  last  year  emphasizes  the 
fact  that  signals  should  not  be  disregarded 
unless  the  proof  that  they  are  out  of  order 
is  beyond  the  possibility  of  a  doubt  on 
the  part  of  all  who  may  be  in  any  way 
trusted  with   responsibility. 
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Railroads  and  Rolling  Stock  in  Russia 


At  the  December  meeting  of  the  Can- 
adian Railway  Qub  held  in  Montreal,  E. 
A.  MacMillan,  superintendent  of  the  At- 
lantic City  and  Shore  railroad,  delivered 
an  address  on  his  experience  in  Russiq 
during  two  years  of  his  partly  enforced 
residence  in  that  unhappy  country.  Mr. 
MacMillan  had  a  variety  of  experiences 
from  "moving  accidents  by  flood  and 
field,"  to  being  "in  prison  oft."  On  the 
subject  of  railroads  and  their  equipment, 
their  introduction  and  past  and  present 
condition  were  graphically  contrasted, 
Mr.  MacMillan  stating  that  "among  the 
early  improvements  decided  upon  in  the 
construction  of  the  Kussian  railways  was 
the  adoption  of  the  five-foot  gauge  which 
permits  of  heavier  equipment,  both  for 
passengers  and  freight.  Sleeping  cars  can 
obviously  be  made  more  comfortable. 
The  freight  cars  at  first  were  the  small 
single  truck  type  of  ten  tons  capacity, 
without  air-brakes  and  linked  up  by  the 
nasty  little  hair-pin  couplers,  the  same  as 
those  used  on  the  English  system.  The 
adoption  of  this  type  of  car  was  obviously 
a  mistake  in  a  country  that  has  so  much 
bulk  freight  as  grain,  coal,  lumber  and 
oil.  Latterly,  however,  the  freight  rolling 
stock  has  been  made  much  heavier  and 
now  there  are  to  be  seen  a  great  many 
of  what  the  Russians  call  ".American  box 
cars."  These  are  even  heavier  and  of  a 
greater  capacity  than  those  in  use  on  this 
continent. 

The  first  class  equipment  was  not  ex- 
ceeded by  anything  in  America  or  Europe 
for  comfort  or  lu.xury.  There  were  four 
classes  of  passengers  besides  the  coolies, 
who  were  really  freight.  The  locomo- 
tives were  Russian,  German,  French. 
Belgian,  Swedish,  English  and  American. 
Their  own  engines  were  very  good,  and 
their  mechanics  could  do  very  fine  work, 
although  unaided  by  all  the  modern  shop 
equipment  that  is  used  on  our  own  roads. 
In  fact  it  was  generally  conceded  that  in 
operation  they  had  very  little  to  learn 
from  the  various  missions  that  were  or- 
ganized to  assist  them.  The  one  outstand- 
ing feature  that  I  noticed  was  the  lack 
of  wrecking  equipment.  I  saw  dozens  of 
very  serious  wrecks,  but  did  not  see  a 
modern  wrecking  crane  in  the  whole  of 
Russia.  Dozens  of  locomotives  and  hun- 
dreds of  cars  are  still  in  the  ditch  from 
wrecks  that  occurred  months  and  even 
years  ago.  I  remember  one  occasion  in 
which  a  locomotive  broke  through  a  cul- 
vert. They  simply  raised  the  grade  and 
put  in  a  few  carloads  of  ballast  so  that 
the  track  could  be  built  over  the  prostrate 
engine.  Probably  their  instinct  for 
revolutions  and  reversals  of  conditions 
prompted  them  to  decide  that  turn  about 
was  fair  play,  and  that  it  was  time  the 
track  had  the  upper  hand  over  the  loco- 
motive. No  doubt  they  intend  to  come 
along    and    rescue    much    of    the    rolling 


stock  that  is  now  hors  de  combat,  but 
that  probably  will  not  be  until  the  govern- 
ment changes  for  the  better. 

We  visited  several  railway  shops  but 
saw  no  real  attempt  to  get  the  work  out. 
They  were  lucky  to  do  the  necessary 
maintenance  on  the  engines  they  were 
using.  Between  three  depots  I  counted 
eighty-five  dead  engines  on  the  side  tracks. 
Many  of  them  were  Baldwins  or  Ameri- 
can locomotives,  almost  new  and  probably 
requiring  only  some  trifling  repair.  In 
their  incessant  cry  for  charity  it  is  always 
locomotives  that  the  Soviet  Government 
asks  for.  It  is  estimated  from  figures 
supplied  by  the  Soviet  Government  that 
there  are  about  fifteen  thousand  bad-order 
locomotives  in  Russia.  This  amounts  to 
a  decrease  of  about  seventy-five  per  cent 
in  their  efifective  power.  They  also  admit 
that  the  serviceable  rolling  stock  has  de- 
creased by  about  seventy  per  cent.  In 
addition  they  say  that  over  one  thousand 
locomotives  are  idle  from  lack  of  fuel. 
In  this  connection  I  should  add  that  they 
burn  wood  almost  exclusively  in  their 
engines,  now  that  they  have  neglected 
their  coal  mines.  It  is  also  indicative  of 
the  energy  of  the  government  that  in  the 
winter  of  1919  it  was  necessary  to  destroy 
ten  thousand  wooden  houses  in  Petrograd 
in  order  to  supply  fuel  for  the  rest  of  the 
city — and  this  in  a  country  that  is  one  of 
the  wealthiest  in  coal  and  standing  timber. 

In  connection  with  the  loss  in  rolling 
stock  it  should  be  noted  that  thousands  of 
box  cars  are  used  all  along  the  line  as 
dmellings  by  the  countless  refugees. 
Thousands  of  families  have  lived  thus  for 
years  and  it  is  a  very  common  thing  to 
see  many  yard  tracks  full  of  cars  in  which 
windows  have  been  cut  and  which  have 
the  family  laundry  stretched  out  between 
masts  erected  from  the  car  roofs.  Despite 
this  dimifiution  of  seventy  per  cent  in 
serviceable  freight  cars,  there  are  still 
available  infinitely  more  than  the  industry 
of  the  country  requires.  In  the  Volga 
region  it  was  a  common  sight  to  see  grass 
growing  on  the  tracks  at  the  entrance  to 
grain  elevators.  This  was  because  no 
grain  was  being  shipped,  because  no  grain 
was  being  grown  by  the  peasants  who 
knew  that  the  government  would  claim 
it  as  nationalized  property  because  that 
was  the  law :  "Because  I  made  it  so," 
said  Lenin.  It  is  very  obvious  that  a 
country  that  does  not  mine  any  coal  or 
manufacture  any  commodities  or  encour- 
age any  enterprise,  also  does  not  have 
much  use  for  box  cars.  It  is  a  case  where 
cause  and  efifect  are  very  difficult  to  dis- 
entangle. The  first  thing  one  notices  up- 
on entering  the  outskirts  of  Moscow  is 
that  every  available  side  track  is  full  of 
derelict  rolling  stock.  Also,  no  one  could 
fail  to  notice  the  very  many  factory  chim- 
neys, none  of  which  were  smoking  and 
not  likely  to   do  so  for  some  time. 


Railway   Bridges   in   South   Africa 

Seventeen  railway  bridges  are  to  be  con- 
structed in  British  South  Africa  at  a  cost 
of  about  $1,000,000.  Of  these  five  will  be 
required  for  the  Vaal  River,  consisting  of 
150-foot  steel  spans.  A  branch  railway 
will  also  be  built  through  the  diamond 
mining  district  of  Griqualand,  connecting 
.\ngra  Tequena  with  Delagoa  Bay,  thereby 
shortening  the  route  to  Europe  by  about 
100  miles. 


New  Short-Line   Railway  in  Panama 

Work  lia.s  been  begun  on  the  construc- 
tion of  a  narrow-gauge  railway  in  Pana- 
ma, to  connect  the  Santa  Rosa  sugar  mill 
with  the  sugar-growing  districts.  The 
equipment  is  expected  to  include  the  pur- 
chase of  2  locomotives  and  20  cars  of  S-ton 
capacity. 


Railway    Construction    in    Italy 

It  is  reported  that  a  railway  will  be 
built  between  Adri_a  and  Ariano,  in  the 
Province  of  Rovigo,  construction  to  begin 
as  soon  as  necessary  financial  arrange- 
ments have  been  completed.  The  distance 
between  the  two  points  is  about  15  kilo- 
meters, but  the  railway  will  have  to  cross 
the  Po  River  near  its  estuary,  which  is 
particularly   broad. 


Activity  in   British  Railway  Material 

Sufficient  orders  for  railway  equipment 
seem  to  keep  the  leading  manufacturers 
of  railway  supplies  fairly  busy  in  Great 
Britain.  Some  are  specializing  on  rail- 
way car  springs,  ties  and  wheels,  coup- 
lings, and  journal  boxes.  Considerable  or- 
ders for  such  material  have  been  received 
for  the  colonial  railways  of  India  and 
foreign  markets.  One  factory  is  on  double 
time  with  a  full  force  of  700  men  in  each 
shift  building  locomotives  and  bodies  for 
forci.gn  markets. 


Rail  Strike  in  Germany  Ended 
On  February  5,  it  was  reported  that 
the  general  strike  of  the  railway  men 
throughout  Germany  .seems  to  have  come 
to  an  end.  Representatives  of  the  Rail- 
way Union  have  given  assurances  for 
arranging  a  settlement  of  the  strike 
and  in  consequence  the  leading  labor 
organizations  have  issued  an  appeal  to 
the  strikers  to  resume  work. 

The  decision  of  the  Railway  L^nion 
representatives  came  after  a  protracted 
conference  attended  by  Andreas  Her- 
mes, Minister  of  Food  and  -Acting  Min- 
ister of  Finance,  and  officials  of  the 
General  Federation  of  Labor  LTnions 
and  of  independent  organizations.  At 
this  conference  the  Government  gave 
the  striking  railroad  men  and  the  or- 
.ganizations  pleading  for  them  assur- 
ance that  the  disputed  wage  schedule 
and  the  reclassification  of  workers 
would  be  adjudicated  immediately;  the 
strike   began   on  February  1. 
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Pneumatic  Holder-On,   Tire    Heater,    and    Countersink 
Ratchet  for  Patch  Bolts 


A  compact  piiciiniatic  liolder-on  has  bocii 
designed  at  the  Meadville  shops  that  is 
ciuickly  adjusted  to  the  work  and  can  he 
as    quickly    withdrawn. 

The  base  A  is  a  cup  made  of  machinery 
iteel  with  an  inside  thread  cut  to  8  to  the 


DETAILS     OF    THE    PNEUMATIC 
HOLDERON. 

inch.  The  shell  is  pierced  with  six  holes, 
a,  each  9/16  in.  in  diameter  and  laid  out 
on  a  spiral  curve  with  the  distance  between 
tlie  centers  of  adjacent  holes,  .146  in.  as 
measured  along  the  axis  of  the  cylinder, 
the  reason  for  which  will  be  presently  ex- 
plained. 

The  cylinder  B  screws  into  the  shell  or 
base  A,  it  is  made  of  machinery  steel  and 
is  bored  out  to  a  diameter  of  3%  in.  to 
take  the  plunger  C.  At  one  side  at  the 
bottom  it  is  bored  out  and  tapped  with  a 
Va-in.  hole  b,  that  is  threaded  14  to  the 
inch  to  take  the  air  hose.  It  is  screwed 
into  the  base  A  until  the  hole  b  comes  fair 
with  one  of  the  holes  a.  It  will  be  seen, 
upon  e-xamination  that  these  holes  permit 
of  an  adjustment  through  a  range  of  Is  in. 
The  thread  has  a  pitch  of  .125  in.  Then 
if  the  cylinder  is  given  1  1/6  turns  it  will 
move  .146  in.  along  the  axis  of  the  shell, 
which  is  the  same  as  the  range  of  the  holes 
a. 

The  plunger  C  is  of  tool  steel  with  a 
flange  at  the  bottom  for  a  bearing  against 


the  inside  of  the  cylinder,  and  with  a 
groove   for   the   packing. 

lliis  flange  also  affords  a  Iwaring  for  the 
spring  />,  wliich  has  its  other  bearing 
against  the  ring  /;  that  is  screwed  into  the 
cylinder,  and  is  provided  with  two 
spanner  wrench  holes  7/32  in.  in  diameter 
for  the  purpose. 

The  lir  hose  is  slipped  through  one  of 
the  holes  a  and  screwed  into  the  hole  l>. 
Then  when  air  is  admitted  beneath  the 
plunger  C,  the  latter  is  forced  out  against 
the  work,  compressing  the  spring  D,  which 
forces  the  plunger  back  and  away  from 
the  work  as  soon  as  the  air  is  exhausted. 

The  air  is  admitted  and  exhausted  by 
the  use  of  three-inch  cock  in  the  air  pipe. 

Tire   Heater 

The  use  of  oil  for  heating  tires  in  order 
to  shrink  them  upon  their  centers  has  been 
a  common  practice  for  many  years,  and 
a  number  of  arrangements  have  been  de- 
signed for  the  work.  The  one  here  illus- 
trated is  very  simple  in  construction,  works 
well,  rapidly  and  economically  and  may 
Ije  worth  copying  by  those  having  trouble 
with  the  apparatus  now  in  use. 

The  source  of  fuel  supply  is  a  tank  12 
in.  in  diameter  and  33  in.  long,  having  a 
gauge  glass  attached  to  one  side.  Air 
under  pressure  is  admitted  to  the  top  and 
the  oil  delivery  is  through  a  Vs-'m.  pipe 
leading  out   from  the  bottom. 

The  air  line  has  a  Tee,  as  shown,  with  a 
globe  valve  between  the  Tee  and  the  tank 
and  in  the  side  pipe. 

The  oil  and  air  pipes  come  together  in 
the  Tee  A.  The  globe  valve,  in  the  oil 
hne,  just  above  the  Tee  A  has  the  hole 
in  the  seat  reduced  to  %  in.,  while  the 
pipe    entering    the    Tee    is    reduced    in    its 


inside  diameter  In  form  a  nozzle  1/32  in. 
in  diameter,  from  which  the  oil  drops  down 
into  the  path  of  the  air  jet. 

The  air  pipe  as  it  enters  the  Tee  A  is 
reduced  to  form  a  nozzle  J4  '"•  '"  dia- 
meter, from  which  the  issuing  air  mingles 
with  tile  oil  dropping  from  the  oil  nozzle 
and  pas.ics  through  a  ^-in.  check  valve 
and  thence  on  through  the  J^-in.  pipe  to 
the  ring  which  it  enters  at  B. 

The  connection  at  B  is  made  by  means 
of  the  pipe  C.  This  is  a  5^-in.  pipe  with  a 
reducin.g  bushing  at  one  end  to  screw  into 


DRTAILS    OF    PNEl'MATIC    HOLDKR-OX. 


TIRE  HEATER  AS  USED  ON    ERIE 
RAILROAD. 

the  3/[-m.  Tee  B.  Where  this  pipe  con- 
nects with  the  main  delivery  pipe  leading 
off  from  the  check  valve  it  is  plugged 
with  a  hollow  plug  that  is  pierced  with  a 
ys-in.  and  a  1/16-in.  hole.  These  holes 
and  the  check  valve  effectually  prevent  any 
blowing  back  or  explosive  effect  reaching 
the  tank. 

The  ring  is  made  of  ■}4-in-  pipe  bent  to 
a  diameter  1'4  in.  larger  than  that  of  the 
tire  to  be  heated  and  perforated  on  its 
inside  diameter  with  1/16-in.  holes  drilled 
3  in.  apart. 

The  best  results  are  obtained  with  this 
heater  when  benzine  is  used  for  a  fuel 
with  an  air  pressure  of  80  lbs.  per  sq.  in. 

Tlie  full  pressure  is  turned  into  the  tank, 
and  then  the  air  valve  leading  to  the  ring 
is  opened  slightly  and  air  is  blown  into 
it.  The  oil  valve  should  then  be  opened, 
allowing  sufficient  oil  to  mix  with  the  air, 
so  that,  when  it  is  ignited,  it  will  burn 
with  a  clear  blue  flame.  The  air  and  oil 
valves  can,  then,  be  gradually  opened.  If 
the  flame  is  yellow  or  red  it  indicates  a 
waste  of  benzine  and  a  loss  of  heat.  The 
heater  works  better  under  cover  than  out 
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of   doors   and    uses    about    one   gallon  of 

benzine  or  gas  naphtha  to  heat  a  tire  3  in. 

thick   and    requires    about    10    minutes  to 
do  the  heating. 


thread  is  cut  to   13  to  the  inch  and  runs 
down  2^  in.   from  the  end. 

The  handle  C  and  the  ratchet  holder  D 
are  of  the  ordinary  form,  with  a  pawl  E 


attached  parts  are  slipped  down  over  it. 
Then  the  .spring  H,  with  the  washer  /,  is 
>lipped  in  place  and  the  whole  tightened 
and  held  tight  as  the  work  progresses  by 


DKT.MLS  OF  COUNTERSINK  R.\TCHET  FOR  PATCH  BOLTS  AS  USED  ON  THE  ERIE  RAILROAD. 


Device    for    Reaming    Countersink    for 
Patch   Bolt 

This  is  a  ratchet  device  for  reaming 
the  countersink  for  a  patch  bolt. 

The  reamer  A  is  made  of  tool  steel 
1  13/16  in.  in  diameter  and  5  7/64  in.  long 
over  all.  Its  lower  end  is  beveled  at  an 
angle  of  54°  and  is  cut  with  15  flutes, 
whose  maximum  depth  at  the  outside  is 
14  in.  The  ratchet,  which  is  above  the 
main  body,  is  made  up  of  24  teeth  with  a 
depth  of  3/32  in.,  and  they  have  a  face  of 
Vz  in.  Above  this  there  is  a  bearing  for 
the  pawl  handle  and  at  the  upper  end  there 
is  a  ^-in.  screw  for  the  holding  nut.  An 
axial  hole  ^-^  in.  in  diameter  runs  through 
it  from  end  to  end. 

Within  this  hole  the  stem  B  is  placed. 
This  stem  is  enlarged  and  threaded  at  one 
end  to  take  the  thread  that  has  been 
tapped  in  the  plate.  At  the  other  end  it 
is  squared  to  take  a  wrench  but  with  the 
diagonal  of  the  square  left  to  the  full 
^-in.  diameter  so  that  the  thread  cut  at 
that    end    appears    on    the    corners.      This 


and  spring  F  for  working  in  the  ratchet. 

The  nut  G  is  screwed  to  the  upper  end 
of  the  body  A  and  with  a  bearing  against 
the  top  of  the  same  serves  to  hold  the 
pawl  and  ratchet  in  line. 

Bearing  against  the  top  of  the  body  and 
inside  the  threads  of  the  nut  is  the  spring 
H,  which  by  being  compressed  by  the  nut 
K  through  the  washers  /,  serves  to  put  a 
pressure  on  the  body  sufiicient  to  force 
the  cutting  edges  of  the  fluted  end  against 
the    plate    to    be    countersunk,    the    thrust 


the  running  down  of  the  nut  K  in  the 
stem  B.  To  facilitate  a  rapid  adjustment 
of  the  nut  K  against  the  spring  the  former 
is  knurled,  as  shown  on  one  of  its  cir- 
cumferences. 


COUNTERSINK  RATCHET  FOR  TATCH  BOLTS, 

being    carried    by    the    stem    B,    which    is 
screwed  into  the  plate. 

This  stem  B  is  first  screwed  into  the 
plate  by  means  of  a  wrench  on  its  squared 
end.     Then  the  bodv  and  handle  with  the 
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Notes  on  Foreign  Railways 


Electric  Equipment  for  Australia 

The  Victorian  Govuriinunt  is  about  to 
issue  a  loan  of  £2,000,(XX).  it  is  understood, 
for  the  purpose  <.>f  obtaining  funds  to  fi- 
nance the  Morwell  electricity  scheme.  The 
total  cost  of  this  project  for  producing 
electric  power  from  brown  coal,  or  lignite, 
at  Morwell,  Victoria,  and  transmitting  it 
about  90  miles  to  Melbourne,  is  estimated 
at  £15,000,000.  Much  of  the  e(iuipment  for 
this  scheme  has  already  been  ordered  in 
America. 

Electrification    of    Central    Railway    of 
Brazil 

A  complete  translation  of  the  announce- 
ment and  call  for  tenders  for  the  electri- 
fication of  certain  lines  of  the  Central  do 
Brazil  Railway,  the  supply  of  traction  and 
transport  naterial,  and  material  for  con- 
struction of  substations  has  been  forwarded 
to  the  Bureau  by  Consul  General  Gaulin. 
of  Rio  de  Janeiro. 

The  specifications  will  be  loaned  to  firms 
interested  through  the  Bureau's  district 
offices.  Inquiries  should  be  sent  to 
the  Electrical  Equipment  Division,  Bureau 
of  Foreign  and  Domestic  Commerce. 
Washington,  D.  C  referring  to  file  No. 
S77. 

Transportation  Supplies  for  Argentine 
Locomotives,  cranes,  cargo  towers,  elec- 
tric motors  and  other  equipment  will  be- 
gin to  be  ordered  for  Argentine  in  March. 
No  delivery  is  specified,  but  payment  will 
be  made  of  80  per  cent  on  presentation  of 
conditional  receipt  for  the  material,  balance 
when  delivery  is  formally  accepted. 

A  list  of  the  material,  together  with 
specifications  and  forms  for  submitting 
bids,  have  been  sent  to  the  Bureau.  Firms 
interested  may  obtain  this  information  from 
the  Electrical  Equipment  Division,  Bureau 
of  Foreign  and  Domestic  Commerce. 
Washington,  D.  C,  by  referring  to  Miscel- 
laneous Exhibit  No.  233. 


Proposed   South   African   Railway 

The  Union  Government  is  considering 
tlie  possibility  of  building  a  railroad 
through  Swaziland  to  Kosi  Bay,  and  thor- 
ough surveys  will  be  made  for  the  railway 
line  and  for  a  harbor  on  Kosi  Bay,  accord- 
ing to  information  from  Consul  Lewis  W, 
Gayle  at  Durban.  On  the  completion  of 
the  surveys  the  Government  will  know 
exactly  what  its  commitment  may  be  and 
whether  political  and  economic  conditions 
will  allow   construction  to  begin. 


more  important  trunk  lines,  arc  State 
owned  and  operated.  As  comjjared  with 
other  European  countries,  Sweden,  there- 
fore, has  the  greatest  railroad  mileage  per 
inhabitant.  The  per  capita  railroad  track- 
age is  approximately  16  miles  per  10,000 
inhabitants,  as  compared  with  8  and  12  for 
Germany  and  France,  respectively.  The 
scarcity  of  coal,  intensified  by  war  restric- 
tions, as  well  as  the  presence  of  an  abun- 
dance of  water  power,  has  given  impetus 
to  the  movement  for  the  electrification  of 
all  Swedi.sh  railways.  The  high  cost  of 
coal  and  wages  and  other  operating  ex- 
penses has  caused  enormous  increases  in 
passenger  and  freight  rates,  so  that  at  pres- 
ent, despite  recent  slight  decreases,  rates 
are  still  somewhat  higher  than  those 
charged   in   the  United   States. 


Another  Internal-Combustion   Locomo- 
tive 

.\  combined  internal-combustion  loco- 
motive that  is  now  operating  on  the  Minne- 
apolis, St.  Paul,  Rochester  &  Dubuque 
Railway.  On  this  line,  which  is  an  elec- 
trically-operated one,  a  limited  parlor  car 
train  is  run  over  a  distance  of  107  miles 
with  four  stops  in  3  hours  and  25  minutes. 
The  locomotive  has  two  8-cylinder  175- 
li.h.p.  internal-combustion  engines,  which 
are  direct  coupled  to  two  600-volts  com- 
pound-wound electric  generators,  the  en- 
gines being  started  by  compressed  air 
taken  from  a  large  receiver  used  for  the 
brakes.  It  is  stated  that  the  engines  can 
rotate  at  normal  speeds  and  deliver  their 
power  irrespective  of  the  speed  of  the 
locomotive,  a  factor  of  great  importance 
when  adverse  conditions  are  not  requiring 
sudden  demands. 


New  Short-Line  Railroad  in  Mexico 
Contracts  have  been  awarded  to  a  firm 
in  El  Paso,  Tex.,  for  the  construction  of 
a  new  railroad,  47  miles  in  length,  called 
the  Ferrocarril  de  Chihuahua  y  Orientc, 
to  run  from  Sierra  Los  Lomentos  and 
lidupcioii  mine  to  the  Mexican  Central 
Railroad  at  Candelaria,  65  miles  south  of 
Juarez.  The  contract  calls  for  the  com- 
pletion of  the  roadbed  and  bridges  within 
ISO  days,  it  being  understood  that  the 
railroad  company  will  lay  the  steel.  It 
is  planned  to  have  the  road  in  operation 
by  ,\ugust,   1922,  or  sooner. 

The  line  will  be  of  standard  gauge  and 
will  carry  passengers  and  freight.  The 
main  traffic,  however,  will  consist  of  lead 
and  silver  ores  from  the  Erupcion  mines, 
which  in  magnitude  of  ore  deposits  are 
likened  to  the  famous  ore  deposits  of  the 
Santa  Eulalia  district  near  Chihuahua, 
.Mexico 


Swedish   Railroads 

Sweden  has  approximately  9,500  miles  of 
railroads,  of  which  6,400  miles  are  owned 
and  operated  by  private  companies,  while 
the  remaining  3,100  miles,  comprising  the 


Loss  of  Finnish  Railways  Rolling  Stock. 

During  the  World  War  and  the  insur- 
rection in  Finland  58  locomotives,  about 
440  passenger  cars,  and  5,000  freight  cars, 
the  property  of  the  Finnish  Railways,  and- 
aggregating  in  value  at  least  1,000,000,000 
Finnish  marks,  were  taken  as  war  booty 
from  the  Russians.  In  May  of  this  year 
the  Finnish  Railway  Administration  ad- 
dressed an  inquiry  to  all  the  Border  States 
regarding  this  property,  as  to  the  extent 
of  the  Finnish  rolling  stock  within  their 
respective  territories  and  whether  the  same 
could  be  returned. 

Replies  to  this  inquiry  have  been  re- 
ceived from  Esthonia,  Latvia,  and  Lithu- 
ania, while  Poland  and  the  Ukraine  have 
not  answered  as  yet.  The  States  replying 
advised  that,  inasmuch  as  the  rolling  stock 
was  taken  as  war  booty  from  the  Rus- 
sians, it  cannot  be  returned.  -Ml  Finnish 
rolling  stock  in  Soviet  Russia  was  ceded 
to  the  latter  country  by  the  peace  treaty 
signed  at  Dorpat  in  1920.  Under  the  cir- 
cumstances, the  value  of  all  this  rolling 
stock  is  a  total  loss  to  Finland. 


Electrification    o£    Swiss    Federal    Rail- 
ways 

Fifty-seven  million  francs  have  been 
credited  in  the  Swiss  budget  of  1922  for 
electrification  of  the  Federal  railways.  It 
is  hoped  that  the  electrification  of  the 
Bellinzona-Lugano-Chiasso,  the  Erstfeld- 
Lucerne,  and  the  Goldau-Zug  lines  will 
shortly  be  completed.  The  Amsteg  power 
station,  of  80,000  horsepower,  will  be  ready 
to  furnish  energy  about  April,  1922,  and 
the  Lucerne-Zug-Zurich  line  will  probably 
be  electrified  by  the  end  of  the  year.  To- 
gether with  the  St.  Gothard,  the  Sion- 
Lausanne  line  is  to  be  electrified,  and  will 
be  opened  in  the  summer  of  1923.  The 
current  will  be  supplied  by  the  60,000- 
horsepower  Barberine  station,  which  hy 
that  time  will  have  been  completed. 


Locomotive  Repairs  in  Italy 
While  there  are  at  least  a  dozen  new 
railroad  repairs  in  operation  in  Italy  since 
the  war,  they  are  utterly  unable  to  over- 
take the  work  on  the  dilapidated  locomo- 
tives and  other  equipment.  Germany  and 
Austria,  although  greatly  crippled  them- 
selves, have  already  undertaken  extensive 
repairs  for  the  Italian  railroads,  and  it  is 
reported  that  the  work  is  being  done  in 
these  countries  at  a  much  lower  rate  than 
can  be  done  in  Italy.  Doubtless  the  food 
prices  which  are  at  dizzy  heights  in  Italy 
have  much  to  do  with  the  situation.  The 
cost  of  living  is  said  to  be  six  times 
higher   than  in  pre-war  times. 


Electrification  Work  in  Serbia 

The  Serbian  Parliament  is  discussing 
the  question  of  electrifying  a  portion  of 
the  Serbian  railways.  The  portion  im- 
mediately under  discussion  extends  to  530' 
miles.  Hydro-electric  stations  are  al- 
ready planned  and  the  scheme  seems  in  a 
fair  way  to  be  proceeded  with,  as  a. 
British   loan  has  been   secured. 
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Items    of    Personal    Interest 


W.  A.  Kocksberry  has  been  appointed 
boiler  foreman  of  the  Chicago,  Rock 
Island  &  Pacific  at  Eldorado,  Ark. 

E.  Gardner  Thorpe  has  been  appointed 
general  storekeeper  of  the  Long  Island, 
succeeding  Eugene  Wright,  promoted. 

J.  H.  Valentine  has  been  appointed  chief 
dispatcher  of  the  Chicago,  Milwaukee  & 
St.  Paul,  with  headquarters  at  Savanna, 
111. 

George  Walker  has  been  appointed  road 
foreman  of  engines  of  the  Atchison,  To- 
peka  &  Santa  Fe,  with  office  at  Prescott, 
Ariz. 

J.  N.  Snider  has  been  appointed  coal 
traffic  manager  of  the  New  York  Central, 
lines  east,  at  New  York  City,  succeeding 
G.  N.  Snyder,  resigned. 

Charles  W.  Irvin  has  been  appointed 
assistant  boiler  maker  foreman  on  the 
Chicago,  Rock  Island  &  Pacific,  with  of- 
fices at  El  Dorado,  Ark. 

C.  H.  Creager  and  S.  A.  Rogers  have 
been  appointed  road  foremen  of  engines 
of  the  Baltimore  &  Ohio,  with  headquar- 
ters at  Washington,  Ind. 

Charles  M.  Muchnie,  vice-president  of 
the  American  Locomotive  Company,  sailed 
from  New  York  on  the  Paris  last  month 
on  a  brief  trip  to  Europe. 

J.  P.  Kavanaugh  has  been  appointed  gen- 
eral storekeeper  of  the  Chesapeake  & 
Ohio,  general  eastern  division,  with  of- 
fice at  Clifton  Forge,  Va. 

G.  W.  Bichlmeir,  purchasing  agent  of 
the  Union  Pacific  has  been  promoted  to 
general  purchasing  agent,  with  head- 
quarters at   Omaha,   Nebr. 

Frederick  A.  Isaacson  has  been  ap- 
pointed assistant  mechanical  engineer  of 
the  Atchison,  Topeka  &  Santa  Fe,  with 
headquarters  at  Topeka,  Kan. 

Henry  Dersch  has  been  appointed  trav- 
eling engineer  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Mil- 
waukee, Wis.,  succeeding  W.  H.  Dempsey, 
transferred. 

W.  A.  Worely  has  been  appointed  round- 
house foreman  on  the  .Arkansas-Louisiana 
division  of  the  Chicago,  Rock  Island  & 
Pacific,  with  office  at  Winfield,  La.,  suc- 
ceeding J.   H.   Kelley. 

E.  R.  Printon  has  been  appointed  gen- 
eral storekeeper  of  the  Chesapeake  &  Ohio 
of  Indiana,  and  of  the  Cincinnati  division 
of  the  Chesapeake  &  Ohio,  with  headquar- 
ters at  Covington,  Ky. 

Henry  D.  Jouett,  terminal  engineer, 
Grand  Central  Terminal  improvements, 
has  been  promoted  to  chief  engineer  of  the 
Cleveland  Union  Terminals,  with  head- 
quarters at  Cleveland,  Ohio. 

W.  A.  Webb,  vice  president  in  charge 
of   operation   of   the    Missouri,    Kansas   & 


Te.xas,  has  been  appointed  general  man- 
ager of  the  Cambria  &  Indiana,  with  offices 
at   Philadelphia  and  Colver,   Pa. 

C.  H.  Norton,  master  mechanic  of  the 
Erie,  with  headquarters  at  Hornell,  N.  Y., 
has  been  placed  in  charge  of  the  mechan- 
ical department  of  the  Susquehanna  and 
Tioga  divisions  of  the  same  road. 

D.  G.  Durnell,  master  mechanic  of  the 
Pennsylvania,  Southwestern  Region,  with 
offices  at  Cincinnati,  Ohio,  has  been  trans- 
ferred to  Lancaster,  Ohio,  succeeding  ,R.  J. 
Sponseller,  acting  master  mechanic. 

G.  W.  Hanegan,  storekeeper  of  the  cen- 
tral and  western  divisions  of  the  Minne- 
apolis &  St.  Louis,  with  headquarters  at 
Minneapolis,  Minn,,  has  been  promoted  to 
general  storekeeper  with  the  same  head- 
quarters. 

C.  B.  Tobey,  assistant  general  store- 
keeper of  the  Lehigh  Valley,  with  head- 
quarters at  Packerton,  Pa.,  has  been  pro- 
moted to  general  storekeeper,  with  the 
same  headquarters,  succeeding  C.  C. 
Huntington. 

C.  T.  Ripley,  general  mechanical  in- 
spector of  the  Atchison.  Topeka  &  Santa 
Fe,  with  headquarters  at  Chicago,  has 
been  promoted  to  the  newly  created  office 
of  chief  mechanical  engineer,  with  the 
same  headquarters. 

W.  S.  Smith,  assistant  mechanical  su- 
perintendent of  the  Missouri  Pacific,  with 
headquarters  at  St.  Louis,  Mo.,  has  been 
promoted  to  inechanical  superintendent, 
with  the  same  headquarters,  succeeding  J. 
E.   O'Brien,   resigned. 

Leroy  Holt,  assistant  purchasing  agent 
of  the  Tennessee  Coal,  Iron  &  Railroa:! 
Company  and  the  Chickasaw  Shipbuilding 
Company,  Birmingham,  Ala.,  has  been 
appointed  purchasing  agent,  succeeding 
George  Gray,  resigned. 

W.  C.  Garraghty,  formerly  motive 
power  inspector  on  South  West  district, 
Baltimore  and  Ohio  at  Cincinnati,  has 
l)een  appointed  air  brake  instructor.  East- 
ern Lines  Baltimore  and  Ohio,  with  head- 
quarters at  Baltimore,  Md. 

Joseph  J.  Bennett,  assistant  purchasing 
agent  of  the  Illinois  Central,  has  been  ap- 
pointed purchasing  agent,  with  offices  at 
Chicago,  III.,  succeeding  W.  A.  Summer- 
haves,  wlio  lias  been  placed  in  charge  of 
the  tie  and  lumlier  department. 

William  Nelson,  mechanical  engineer  of 
the  Mitmeapolis,  St.  Paul  &  Sault  Ste. 
Marie,  with  headquarters  at  Minneapolis, 
Minn.,  has  been  appointed  assistant  super- 
intendent of  mctive  power  of  the  Kansas 
City  Southern,  with  headquarters  at  Pitts- 
burg, Kans. 

Webster  E.  Harmison,  master  mechanic 
of  the  Erie,  with  offices  at  Kent,  Ohio, 
will    also    have    jurisdiction    over   the   car 


department  at  that  point,  succeeding  W. 
W.  Warner,  who  has  resigned  to  accept 
the  position  of  manager  of  the  Youngs- 
town  Equipment  Company. 

H.  D.  James,  manager  of  the  Control 
Engineering  Department  of  the  Westing- 
house  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  has  been  elected 
president  of  the  Engineers'  Society  of 
Western  Pennsylvania.  Other  officers, 
who  were  also  elected  at  the  annual  meet- 
ing of  the  society  are  Frederick  Crabtree, 
vice-president,  and  J.  C.  Hobbs  and  C.  D. 
Terry,   directors. 

T.  H.  Hays  has  been  appointed  manager 
of  the  Indianapolis,  Ind.,  office  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  and  A.  E.  Hitchener,  assistant 
to  the  manager  of  the  Industrial  Depart- 
ment will  have  general  charge  of  the  sec- 
tions formerly  under  the  supervision  of 
W.  H.  Patterson,  who  will  handle  West- 
inghouse direct  traction  elevator  equip- 
ment in  the  Middle  West. 

R.  H.  Dewson,  well  known  air  brake 
expert,  has  retired  as  district  engineer  of 
the  Westinghouse  Air  Brake  Company,  in 
the  Eastern  territory,  and  will  henceforth 
serve  the  company  in  a  consulting  or  ad- 
visory capacity.  Mr.  Dewson  has  shown 
marked  ability  during  his  many  years  as 
resident  engineer  for  the  Eastern  district, 
embracing  New  England,  New  York,  New 
Jersey,  Eistern  Pennsylvania  and  Balti- 
more, with  headquarters  in  New  York.  Mr. 
Dewson  had  expressed  a  desire  to  be  re- 
lieved of  all  duties  in  order  that  he  might 
have  a  much-needed  rest,  but  the  Com- 
pany was  loath  to  accept  his  resignation 
and  induced  him  to  accept  the  less  arduous 
position.  He  now  resides  at  Quincy, 
Mass.,  where  he  plans  to  spend  part  of 
his  time  while  enjoying  the  greater  leisure 
which  his  new  position  will  afiford. 

Joseph  C.  McCune,  has  been  appointed 
district  engineer  of  the  Eastern  territory 
of  the  Westinghouse  Air  Brake  Company, 
with  headquarters  in  New  York,  suc- 
ceeding R.  H.  Dewson.  Mr.  McCune  re- 
ceived his  early  training  under  the  late 
W.  V.  Turner,  and  has  occupied  positions 
of  importance  in  the  Westinghouse  organ- 
ization for  a  number  of  years,  Mr.  Mc- 
Cune enjoys  a  wide  acquaintance  in 
railroad  circles,  and  is  well  known  as  a 
frequent  contributor  of  articles  on  air 
brakes  in  the  technical  press.  Mr.  Mc- 
Cune joined  the  Westinghouse  Air  Brake 
Company  after  graduation  from  Cornell 
University.  He  served  through  the  war 
as  an  officer  of  engineers,  acting  as  an  in- 
structor in  the  Third  Officers'  Training 
Camp  at  Camp  Lee,  Va,,  and  later  saw 
service  in  France  as  a  member  of  the  Ex- 
peditionary Forces.  He  will  maintain  his 
present  headquarters  in  New  York. 


February,  1922 


RAILWAY     AND     I.OCOMOTl  VK     KNGINEERING 


53 


Obituary 
Donald  H.  Amsbury 
Donald  II.  ;\nisbiiry,  manager  of  the 
Dearborn  Chemical  Company,  died  at 
Pittsburgh,  Pa.,  on  January  25,  after  a 
brief  illness  from  pneumonia.  He  was 
highly  esteemed  by  all  who  had  the  honor 
of  his  acquaintance,  and  as  chairman  of 
the  entertainment  committee  of  the  Pitts- 
burgh Railway  Club,  he  was  a  general 
favorite,  particularly  among  the  railway 
supply   men. 

Lawrence   B.   McCabe 

Lawrence  B.  McCabc,  a  well-known  rail- 
road bridge  and  tunnel  engineer,  died  at 
his  home  in  Baltimore,  Md.  He  was  a 
graduate  of  Lehigh  University,  and  en- 
gaged with  his  brother  on  general  railroad 
construction  work,  among  others,  the 
Baltimore  Belt  Line,  portions  of  the  first 
New  York  subway.  He  was  in  his  75th 
year. 


Fusion  of  Two  Leading  British  Rail- 
roads 

The  fusion  of  the  two  greatest  Eng- 
lish railroads  is  announced,  the  Mid- 
land and  the  London  &  Northwestern. 
Each  has  a  capital  approaching  one  bil- 
lion dollars,  and  together  they  own 
14,122  miles  of  track  and  8,000  locomo- 
tives. 

The  amalgamation  is  a  result  of  the 
Government  grouping  of  railways  for 
administrative  purposes  and  is  simply 
anticipating  making  a  closer  union 
which  would  be  enforced  later. 

The  administration  will  be  concen- 
trated at  Euston  Station,  London,  and 
great  economies  will  be  brought  about. 


Asbestos  in  Arizona 

An  asbestos  claim  has  been  located 
in  Apache  County,  Arizona,  according 
to  an  authoritative  investigation  by  the 
V.  S.  Bureau  of  Mines.  The  deposit, 
seemingly  extensive  in  its  reach,  has 
been  traced  for  more  than  20  miles. 
Vein  exposures  are  so  pronounced  that 
the  passerby,  in  the  absence  of  miner's 
tools,  can  pick  from  the  wayside  a  ton 
or  more  of  the  crude  product,  broken 
down   from   the   prominent   veins. 

Considering  the  shortage  of  crude 
asbestos  in  this  country,  it  is  regrettable 
that  the  Government  forbids  the  min- 
mg  of  asbestos  deposits  on  unallotted 
Indian  lands,  where  this  discovery  has 
been  made.  The  Office  of  Indian  Af- 
fairs has  recommended  to  Congress 
the  lifting  of  the  ban  which  now  pro- 
hibits the  development  of  unallotted 
Indian  lands  for  the  purpose  of  mining 
asbestos,  coal,  oil  and  gas,  and  it  is  con- 
fidently expected  that  official  permission 
will  l)e  granted  for  the  desired  work  in 
the  near  future. 


Washington    Branch   Discontinued 

The  Pressed  Steel  Car  Company  and 
Western  Steel  Car  &  I'oundry  Company 
have  discontinued  their  Washington  office 
February  1st.  Mr.  L.  O.  Cameron,  who 
has  been  a  representative  of  these  com- 
panies in  the  Southern  territory  for  many 
years,  has  severed  his  connections  with 
these  companies,  but  will  continue  his  of- 
fice in  the  Munsey  Building  to  handle 
other  accounts. 


Railway    Master    Blacksmiths'    Conven- 
tion 

The  International  Railroad  Master 
Blacksmith's  .Association,  has  completed 
arrangements  to  hold  the  ne.xt  annual  con- 
vention at  the  Hotel  Sherman,  Chicago, 
III.,  on  .A.ugust  15,  16  and  17,  1922.  Sec- 
retary William  J.  Mayer,  will  issue  pro- 
gramme with  full  particulars  at  an  early 
date. 


Master  Boiler  Makers'  Association. 

The  Executive  Committee  of  the  Mas- 
ter Boiler  Makers'  .Association  has  an- 
nounced that  the  thirteenth  annual  conven- 
tion of  the  association  will  be  held  at  the 
Hotel  Sherman,  Chicago,  III.,  May  23-26, 
1922.  Members  desiring  reservations  for 
accommodations  should  apply  directly  to 
the  Hotel  Sherman.  The  convention, 
which  was  to  have  been  held  at  St.  Louis, 
Mo.,  in  1921,  and  at  which  a  number  of 
valuable  report:  on  special  subjects  was 
to  be  presented,  was  cancelled  owing  to 
business  conditions,  but  the  reports  have 
Ijeen  published  in  book  form  and  are  being 
distributed  to  members  in  good  standing 
by  the  secretary,  Harry  D.  Vought,  Room 
315,  26  Cortlandt   street,  New   York   City. 


Pressed   Steel   Mfg.   Co.    Obtains   a 
Judgment 

An  injunction  and  order  for  accounting 
has  been  granted  by  the  United  States 
Court  of  the  Eastern  District  of  Illinois 
against  the  Mt.  \'ernon  Car  Manufactur- 
ing Company,  Mt.  Vernon,  III.,  sustain- 
ing the  claims  of  the  Pressed  Steel  Manu- 
facturing Company,  Chicago,  III.,  sus- 
taining the  validity  of  all  of  the  claims 
at  issue.  The  patents  in  dispute  covered 
the  corrugated  steel  plate  end  for  freight 
cars,  which  were  infringed  upon  by  the 
defendant  company  in  equipping  1,000 
box  cars  which  were  furnished  to  the 
Baltimore  &  Ohio,  with  the  improvement, 
and  as  which  the  order  for  accounting  has 
been  granted. 


Civil  Service  Examinations 

The  LTnited  States  Civil  Service  Com- 
mission announces  an  open  competitive 
examination  for  Inspector  of  Locomotives 
on  March  8  and  9,  1922 ;  and  also  for  the 
positions  of  Inspector  of  Safety  Appliances 
and  Inspector  of  Hours  of  Labor  on 
March  22  and  23,  1922.  The  salaries  are 
$3,000  a  year,  with  necessary  allowance 
for  expenses  while  absent  from  headquar- 


ters in  the  discharge  of  official  duties. 
■Applicants,  in  the  case  of  Locomotive  In- 
spectors, should  apply  for  Form  1892, 
stating  the  title  of  the  examination  de- 
sired to  the  Civil  Service  Commission, 
Washington,  D.  C.  In  the  case  of  the 
other  inspectorships  referred  to,  applica- 
tion should  be  made  for  Form  1933,  giv- 
ing title  uf  examination  desired,  when 
details  of  subjects  and  ratings  will  be 
furnished  by  the  Commission. 


Research  Graduate  Assistantships. 

The  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  111,  an- 
nounces that  sixteen  Graduate  .Assistant- 
ships,  for  each  of  which  there  is  ainiual 
stipend  of  $600,  and  freedom  from  all  fees 
except  the  matriculation  and  diploma  fees, 
are  now  to  open  to  applicants,  the  appoint- 
ments being  made  in  the  spring,  and  they 
become  effective  in  September.  In  addi- 
tion to  other  studies,  railway  engineering, 
meclianical  engineering,  civil  and  electrical 
engineering,  and  theoretical  and  applied 
mechanics  are  included.  Full  information 
may  be  obtained  by  addressing  the  Direc- 
tor of  the  Engineering  Station,  Urbana,  III. 


American  Society  for  Testing  Materials. 

The  twenty-fifth  annual  meeting  of  the 
American  Society  for  Testing  Materials 
will  be  held  from  June  26  to  July  1,  1922, 
at  Atlantic  City,  N.  J.,  with  headquarters 
at  the  Chalfonte-Haddon  Hall  Hotel.  Par- 
ticulars may  be  had  on  application  to  J.  K. 
Rittenhouse,  assistant  treasurer.  1315 
Spruce  street,   Philadelphia,  Pa. 


NEW    PUBLICATIONS 

Books,    Bulletins,    Catalogues,   etc. 
Machine    Drawing 

D.  Van  Nostrand  Company,  New  York, 
has  published  a  new  text-book  by  Carl  L. 
Svensen,  on  the  Machine  Drawing  for 
advanced  students,  who  may  be  particu- 
larly interested  in  the  relation  of  machine 
drawing  to  engineering.  It  embraces  a 
large  collection  of  examples  in  problems 
relating  to  machine  details  of  many  kinds. 
Draft  room  practice  and  a  complete  treat- 
ment of  working  drawings  is  present  with 
a  degree  of  thoroughness  that  shows  how 
carefully  the  author  has  covered  the  sub- 
ject. The  work  extends  to  214  pages  in 
cloth    binding. 


Employment 

The  latest  reports  from  the  Department 
of  Labor  and  other  sources  indicate  that 
the  numbers  of  workers  employed  re- 
mained practically  constant  during  the 
last  three  months.  During  the  past  month 
there  were  increases  in  the  number  em- 
ployed in  railway  equipment  shops,  ma- 
chinery and  iron  and  steel  plants.  The 
Steel  Corporation  has  recently  been  turn- 
ing out  galvanized  sheets  at  75  per  cent 
of  capacity,  and  tin  plate  at  90  per  cent 
capacity. 
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Railroad  Traffic  in  1921 
Total  loadings  of  freight  cars  in  the 
year  1921  were  nearly  6,000,000  less  than 
in  1920,  a  decrease  of  13  per  cent.  The 
principal  decreases  were  in  loadings  of 
coal,  forest  products,  ore  and  miscellaneous 
groups.  Shipments  of  grain  and  grain 
products  and  of  merchandise  in  less  than 
car  load  lots,  were  larger  in  1921  than  in 
1920.  Detailed  figures  are  shown  in  the 
following  table,  which  is  compiled  from 
the  weekly  reports  of  the  American 
Railway  Association. 

(Thousands  of  cars  loaded) 

1921        1920 
Grain  and  grain  products.  .     2,326      1,800 

Live  stock   1,530      1,586 

Coal   8,151     10,281 

Coke    327        659 

Forest  products   2,533      3,105 

Ore   917      2,423 

Merchandise,  cars  not  full     11,045      9,143 

Miscellaneous    13,085    16,788 

Coal    8,151     10,281 

Total    39,913    45.864 


Accident  Bulletin,  No.  80. 

The  statistics  given  in  Accident  Bulletin, 
Xo.  80,  covers  reportable  accidents  that 
occurred  during  the  three  months  ending 
June  30,'  1921,  and  in  the  important  matter 
regarding  casualties  to  persons  it  is  grati- 
fying to  observe  that  the  safety  movement 
continues  to  show  a  marked  decrease  in 
the  matter  of  casualties.  The  report  for 
the  three  months  referred  to  shows  that 
it  is  fair  to  assume  that  the  record  is  about 
as  low  as  it  has  been  since  1898,  while  the 
traffic  record  as  shown  in  the  estimated 
number  of  ton  miles  was  about  three  and 
a  half  times  less  than  that  recorded  in 
1920.  It  may  be  questioned  whether  the 
safety  first  movement  or  the  Working- 
men's  Compensation  Act  has  had  the  most 
pronounced  effect  in  bringing  about  the 
humane  result.  Coincidentally  it  is  an  as- 
surance that  the  good  work  will  go  on 
and  the  record  for  the  entire  year  will  not 
only  be  the  lowest  in  the  present  century 
but  for  many  years  previous.  It  is  also 
noteworthy  that  in  the  record  of  loconio- 
tive-boiler  accidents  while  there  are  six 
reported  during  the  three  months  there  are 
Tio  injuries  to  employes  or  other  persons 
reported.  Copies  of  the  Bulletin,  whicli 
extends  to  twenty-one  pages,  may  be  had 
from  the  Government  Printing  Office, 
Washington,  D.  C,  at  five  cents  per  copy. 


A.   S.   M.   E.   News. 

The  rapid  growth  in  the  membership 
of  the  American  Society  of  Mechanical 
Engineers  has  rendered  it  necessary  that 
the  Society  Affairs  Section  of  Mechanical 
Engineering  should  be  separated  from  the 
regular  monthly  issues  of  that  periodical, 
and  the  A.  S.  M.  E.  News  has  made  its 
initial     appearance     last     month.       Issued 


twice  a  month  it  will  increase  the  ef- 
fectiveness of  the  society's  work,  particu- 
larly in  the  prompt  publication  of  news 
of  importance  to  the  members,  thereby 
avoiding  the  delay  necessary  in  the  prepa- 
ration of  important  special  papers  on  tech- 
nical subjects  which  has  been,  and  will 
continue  to  be,  the  chief  feature  of  Me- 
chanical Engineering.  The  new  publica- 
tion is  printed  in  few  pages  and  in  news 
style  and  will  be  published  on  the  second 
and  twenty-seventh  of  each  month.  It  is 
carefully  edited  and  finely  printed,  .\mong 
other  excellent  features,  the  Employment 
Service  Section,  with  brief  notices  of  Po- 
sitions available  and  Men  available,  is  ad- 
mirable. 


Babbitting  Motor  Bearings 

Babbitting  motor  bearings  is  described 
in  detail  in  Circular  Reprint  No.  104,  pub- 
lished by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pitts- 
burgh, Pa.  The  publication  is  a  discus- 
sion of  the  production  of  babbitt  metal 
by  J.  S.  Dean,  of  the  Railway  Motor 
Engineering  Department,  Westinghouse 
Electric  Company,  and  it  contains  a 
number  of  photographs  of  equipment  used 
in  the  manufacture  of  babbitt  metals  as 
well  as  the  results  of  various  tests  of 
samples  of  alloys. 


Torchweld    Instruction    Manual 

The  Torchweld  Equipment  Company, 
Fulton  and  Carpenter  Streets,  Chicago, 
have  issued  a  new  instruction  manual  gov- 
erning the  use  of  their  equipment,  together 
with  general  instructions  on  oxy-acetylcne 
welding.  The  book  contains  74  pages  and 
is  written  from  the  standpoint  and  langiiage 
of  the  welder.  Users  of  Torchwell  ap- 
paratus may  obtain  copies  by  addressing 
the  company  at  the  above  address. 


Tank  Car  Specifications 

Section  7-C  of  the  Specifications  fur 
Class  I  and  11  Tank  Cars,  and  the  last 
paragraphs  of  Section  7  (d)  of  the  Speci- 
fications for  Class  III  and  IV  Tank  Cars 
as  revised  1920,  effective  November  1. 
1920,  provide  that  no  nipples,  valves,  or 
other  attachments  shall  project  below  tlie 
bottom  outlet  cap  except  while  car  is 
being  unloaded. 

At  the  request  of  certain  owners  ot 
tank  cars,  the  effective  date  of  this  re- 
quirement of  the  Tank  Car  Specifications 
is  extended   to  April   1.   1922. 


Gas  Masks  for  Train  Crews  in  Tunnels. 

The  United  States  Bureau  of  Mines, 
Washington,  D.  C,  reports  that  the  in- 
vestigation of  gas  masks  for  the  use  of 
train  crews  in  railroad  tunnels  has  been 
completed.  Results  of  the  tests  will  soon 
be  published  by  the  Bureau  of  Mines  in 
a  technical  paper,  entitled  "Tests  of  Gas 
Masks     and     Respirators     for     Protection 


from  l.occiniutive  Smoke  in  Railroad  Tun- 
nels, with  -\nalyses  of  Tunnel  .Atmos- 
pheres." by  .\.  C.  Fieldner,  S.  H.  Katz. 
and  S.  P.  Kinney.  A  small  mask  was  de- 
vised that  fits  conveniently  into  a  coat 
pocket,  and  in  actual  service  with  locomo- 
tive engineers  and  firemen  was  found  to 
last  two  to  six  months  before  distasteful 
gas  penetrated. 


Identification    Tags 

It  is  reported  that  while  some  employers 
are  preparing  badges  for  good  service, 
others  are  preparing  a  tag  system  for 
identifying  workers  in  case  of  accident. 
Boards  of  Safety  are  taking  the  matter 
into  consideration.  It  is  noted  that  tags 
are  easily  lost,  while  seafaring  men  avoid 
such  losses  1)y  becoming  tattooed  men. 
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New  Mountain  Type  and  Santa  Fe  Type  Locomotives 
for  the  Manila  Railroad 


The  Manila  railroad  on  the  island  of 
Luzon,  the  largest  island  in  tlie  Philippine 
group  of  islands,  is  having  important  ad- 
ditions to  its  locomotive  equipment  and 
rolling  stock.  Much  of  its  original  equip- 
ment has  become  almost  unfit  for  service, 
and  in  need  of  repair.  The  situation,  how- 
ever, is  being  much  improved  by  the  ad- 
dition of  the  new  Mountain,  4-8-2,  type 
locomotives  for  passenger  service  and  ten 
Santa  Fe,  2-10-2,  type  locomotives  for 
freight  service,  built  by  the  American 
Locomotive  Company  at  the  Brooks 
Works.     Li  designing  the  locomotives  the 


alsij  interchangeable  except  for  tlic  modili- 
cations  required  because  of  the  use  of 
kiteral  motion  driving  boxes  on  the  for- 
ward axle  of  the  2-10-2  type  locomotive; 
rods,  crank  pins,  driving  axles  and  driv- 
ing boxes,  driving  box  saddles,  shoes  and 
wedges,  equalizing  arrangement  details 
and   spring  hangers. 

Both  types  of  locomotives  hav>j  20  in. 
by  28  in.  cylinders,  11  in.  piston  valves 
with  5^  in.  valve  travel,  and  an  extended 
wagon  top  boiler  carrying  180  lbs.  steam 
pressure.  The  inside  diameter  of  the 
first  ring  of  the  boiler  is  63  in. ;  the  firebox 


The  -Mountain,  4-8-2  type  locomotives, 
which  are  capable  of  exerting  a  tractive 
force  of  28,600  lbs.,  have  60  in.  drivers, 
and  weigh  183.000  lbs.,  119,000  lbs.  being 
on  the  drivers,  34.000  lbs.  on  the  front 
truck,  and  30.000  on  the  trailing  truck. 
The  engine  wheel-base  is  34  ft.  7  in.,  and 
driving  wheel-base  IS  ft.  9  in.  The 
tenders  have  a  capacity  of  six  tons  of 
coal  and  5,000  gallons  of  water. 

Tlie  road  on  which  these  locomotives 
run  includes  l.S  per  cent  grade  and  curves 
of  492  feet.  The  track  gauge  is  of  the 
,  3  ft.  6  in.  type  which  is  the  standard  on 


MOUNTAIN  4-8-2  TYPE   LOCOMOTIVE   FOR   THE  MANILA   RAILROAD.     AMERICAN  LOCOMOTIVE  COMPANY,   BUILDERS. 


constructing  engineers  arranged  to  have 
as  many  as  possible  of  the  detail  parts  of 
the  two  types  of  locomotives  the  same  in 
order  to  facilitate  maintenance  and  reduce 
the  number  of  extra  parts  which  would 
have  to  be  carried  by  a  road  situated  at 
so  remote  a  distance  from  the  point  of 
manufacture.  That  the  desiigners  suc- 
ceeded to  a  high  degree  is  evidenced  from 
the  fact  that  the  interchangeable  parts  in- 
clude the  boiler  complete  with  attach- 
ments, cylinders  complete,  except  in 
height,  valve  motion  parts  with  exception 
of  eccentric  cranks ;  trailing  truck ;  cab ; 
tenders ;  cocks  and  valves ;  fittings  and 
brake  cylinders.     The  following  parts  are 


is  84V,8  in.  long  by  60J4  in.  wide  with 
130  2-in.  tubes  and  22  S^-in.  flues,  18  ft. 
6  in.  in  length.  The  heating  surface  is 
176  sq.  ft.  for  the  firebox,  combustion 
chamber  and  arch  tubes,  and  1,823  sq.  ft. 
for  the  tubes  and  flues.  The  superheater 
surface  is  493  sq.  ft.  and  the  grate  area 
35.2  sq.  ft. 

The  Santa  Fe,  2-10-2  type  locomotives 
are  capable  of  exerting  a  traction  force  of 
35,700  lbs.,  with  48  in.  drivers,  and  weigh 
188,000  lbs.;  148,500  lbs.  of  which  are 
on  the  drivers,  15.500  lbs.  on  the  front 
truck  and  24,000  lbs.  on  the  trailing  truck. 
The  engine  wheel-base  is  18  ft.  4  in.,  and 
rigid  wheel-base  13  ft.  6  in. 


the  railroads  in  the  Philippine  Islands  and 
also  in  Japan  and  other  eastern  as  well  as 
in   many   southern   railroads. 

Among  other  accessories  the  locomotives 
are  provided  with  screw  type  couplings 
having  the  hook,  screw,  cleves,  links  and 
screw  crosshead  made  of  chromo-vana- 
dium  steel.  The  bumper  and  rails  on  the 
front  end  of  the  locomotive  and  rear  end 
of  the  tender  have  been  designed,  however, 
to  allow  for  a  future  appliance  of  the  M. 
C.  B.  couplers.  The  brake  equipment  was 
furnished  by  the  Vacuum  Brake  Company 
of  England,  and  in  addition  to  the  ejector 
and  apparatus  for  controlling  the  train 
brakes,  the  locomotives  are  equipped  with 
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steam  driven  brakes,  while  independent 
hand  brakes  are  used  on  the  tender. 

The  equipment  throughout  is  strictly 
modern  and  includes  Locomotive  Super- 
heater Company's  superheater  pyrometers, 
security  brick  arches,  Worthington  feed- 
\va(ter  pumps  and  heaters,  AIco  7  in. 
type  E-3  steam  power  reverse  gear,  Pyle- 
Kational  electric  headlights  and  Barco 
flexible  connections  in  the  vacuum  brake 
piping  between  the  engine  and  tender. 

It  will  thus  be  seen  that  the  new  loco- 
motives are  well  equipped  and,  it  may  be 
added,  that  these  are  not  the  first  loco- 
motives   on    this    road    from    the    United 


Manila  railroad  which  serves  tlie  island  of 
Luzon  is  665  miles  in  length,  and  has  a 
north  and  south  line  with  branches,  with 
headquarters  in  Manila.  Including  the 
new  locomotives  now  being  placed  in  serv- 
ice, the  equipment  consists  of  145  loco- 
motive, 240  passenger  cars  and  1.675 
freight  cars.  The  Philippine  railroads, 
which  serve  the  islands  of  Panay  and 
Cebu  extend  to  295  miles  of  line  au- 
thorized and  133  open.  On  this  line, 
which  is  an  American  enterprise,  there  are 
at  present  15  locomotives,  50  passenger 
cars  and  198  freight  cars. 

It  might  have  been  expected  that  there 


increase,  and  are  principally  distributed 
by  the  Manila  railroads.  These  include 
wheat.  Ilour.  cotton  goods,  chemicals,  auto- 
mobiles, fish,  paper,  silk,  iron  and  steel. 
The  demand  for  domestic  utensils,  and 
even  mirrors  and  toilet  articles,  are  rapid- 
ly increasing.  One  would  have  imagined 
that  the  long  period  of  Spanish  occupa- 
tion would  have  left  its  traces  of  elegant 
ornamentation  among  them,  but  the  lack 
of  communication  was  such  that  Manila 
and  vicinity  was  about  as  far  as  the 
Spanish  grandees  projected  their  civiliza- 
tion, if  it  might  be  so  classified  in  the 
m.atter   of  personal   adornment. 


S.\XTE    FE   2-10-:   TYPE    LOCOMOTIVE    FOR   THE    M.\XIL.\    RAILK(l,\D.      .\MERIC.\X    LOCOMOTIVE    COMPANY,    BUILDER.';. 


States,  as  the  American  Locomotive  Com- 
pany delivered  ten  locomotives  to  the  road 
in  1913.  The  old  locomotives  have  made 
records  of  140,000  miles  between  shop- 
pings, which  is  an  excellent  record  as  any 
record  in  excess  of  80.000  miles  is  consid- 
ered as  being  above  the  average  on  Amer- 
ican railroads.  It  will  be  remembered 
also  that  the  H.  K.  Porter  Company  fur- 
nished 10  locomotives  to  the  same  road 
last  year,  and  an  additional  10  locomotives 
are  being  furnished  at  the  present  time,  so 
that  the  new  equipment  bids  fair  to  meet 
the  requirements  of  the  service  for  some 
time.  The  development  of  the  railroads 
in  the  Philippine  Islands  has  not  been  as 
rapid  as  might  have  been  expected.     The 


would  have  been  a  more  rapid  develop- 
ment of  railroad  extension  in  the  islands, 
rich  as  they  are  in  natural  products,  and 
with  a  population  of  over  ten  millions. 
The  passenger  traffic  is  not  large  and 
such  as  it  is  is  largely  confined  to  the 
third  class.  Excellent  first  class  coaches 
are  provided  but  are  not  largely  pat- 
ronized. There  are  no  large  cities  along 
the  railroads,  the  population  being  widely 
scattered  in  small  towns  or  villages.  The 
climatic  conditions  are  such  that  the 
wants  of  the  natives  are  few  and  element- 
ary, although  they  are  beginning  to  show 
a  wider  taste,  especially  among  the  rising 
generation.  The  imports  which  are  large- 
Iv  from  the  L^nited  States  show  a  gradual 


The  exports  are  chiefly  cocoanut  oil, 
copra,  hemp,  maguey,  sugar  centrifugal, 
raw  sugar,  tobacco  leaf  and  cigars.  Tlie 
latest  returns  for  the  cost  of  imports 
amount  to  nearly  one  hundred  and  forty 
millions,  while  the  exports  show  a  little 
in  excess  of  that  amount,  so  that  the 
balance  of  trade  is  nearly  equal.  There 
is  considerable  inter-island  passenger  traf- 
fic, the  principal  being  by  boat  at  Honda- 
gua.  The  total  area  is  115.026  square 
miles,  of  which  nearly  one-third  comprises 
the  island  of  Luzon,  while  Mindanao, 
the  next  in  size,  is  nearly  as  large  as 
Luzon.  There  are  7.083  islands  extending 
1,152  statute  miles  from  north  to  south, 
and  682  miles  from  east  to  west. 


Prevention  of  Freight  Loss  and  Damage 


In  these  days,  when  the  necessity  of 
economizing  is  paramount,  it  is  surprising 
how  many  leaks  may  be  discovered  by  the 
keen  observer  who  has  the  mental  capacity 
to  understand  where  steps  may  be  taken 
to  remedy  the  defects.  At  a  recent  meet- 
ing of  the  Canadian  Railway  Club,  held  in 
Montreal,  Joseph  Marshall,  special  repre- 
sentative Freight  Claim  Prevention,  Amer- 
ican Railway  Association,  presented  a 
series  of  startling  facts  and  figures  in 
relation  to  the  amount  of  loss  accruing  to 
the  railways  on  account  of  loss  and  dam- 
age, coming  to  the  notice  of  the  claim 
departments  of  the  various  railroads.  In 
1920  the  filial  figures  in  the  United  States 


and  Canada  amounted  in  value  to  nearly 
126  millions.  It  would  more  than  pay  the 
cost  of  supervision  of  maintenance  of  ways 
and  structures  and  maintenance  of  equip- 
ment. It  would  almost  pay  the  bill  for 
rails  as  far  as  Canada  is  concerned.  Plain 
robberies  are  about  20  per  cent  of  the  total 
claim  payments.  The  next  largest  item  is 
unlocated  damage.  A  large  portion  of  this 
damage  is  occasioned  by  the  rough  han- 
dling of  cars.  Opinions  differ  as  to  what 
constitutes  rough  handling.  Among  others, 
J.  A.  Pilcher,  mechanical  engineer  of  the 
Norfolk  &  Western,  claimed  that  cars 
equipped  with  spring  draft  gears  should 
not  be  brought  together  at  a  speed  greater 


than  two  miles  per  hour  at  time  of  impact. 
Mr.  Pilcher  chose  spring  draft  gears  on 
the  theory  tliat  we  must  bring  the  force 
of  our  handling  down  to  meet  the  strength 
of  the  weakest  link,  and  then  he  suggested 
we  cannot  continually  make  heavier  cars 
to  meet  heavier  handling,  and  that  railway 
men  must  learn  to  ease  up  and  not  hit 
cars  hard  just  because  they  look  as  if  they 
could  stand  it.  Repeated  drops  of  water 
will  wear  away  granite. 

There  is  a  marked  distinction  between 
switching  at  two  miles  per  hour  and  coup- 
ling at  two  miles  per  hour— two  different 
things.  If  an  engine  foreman  can  switch 
fast  and  not  damage  the  scenery,  he  is  a 
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good  man.  If  he  can  so  line  up  the  work 
that  every  member  of  the  crew  under- 
stands what  the  other  fellow  is  trying  to 
do,  and  between  them  they  have  their 
speed  down  to  two  mi.es  per  hour  when 
the  cars  come  together,  he  is  a  good  pre- 
vention man.  1\  is  worth  study  in  every 
yard,  as  shown  by  the  claim  account  and 
the  car  repair  bill. 

The  ne.xt  largest  item  is  Defective  or 
Unfit  Equipment,  to  which  we  can  add 
wrecks.  Besides  rougli  handlinp;  caust'S 
damage  to  freight,  damage  to  equipment, 
resulting  in  leaky  roofs  and  sides  of  cars, 
besides  impairing  the  running  gear  or 
brake  equipment  and  places  the  car  either 
on  the  rip  track  or  in  line  for  replacement. 

Intercourse  and  e.xchangc  of  experiences 
and  opinions  among  tlie  train  men  should 
be  encouraged.  Appended  are  some  of 
the  subjects  for  discussion  which  might 
be  varied  to  suit  the  conditions  in  each 
yard : 

Restrictions  as  to  commodities  that  will 
be  sent  over  humps. 

Restricting  the  number  of  cars  that  will 
be  handled  in  one  cut;  some  restrict  to  15 
cars,  others  20  cars. 

Discussing  signalling  methods  to  avoid 
misunderstanding  and  to  learn  the  best 
method  for  each  particular  yard.  The 
man  on  the  engine  knows  the  number  and 
weight  of  cars,  but  he  does  not  always 
know  how  far  he  is  going. 

Shall  the  engineer  take  signals  from  the 
engine  foreman  only? 

What  does  a  man  going  from  one  yard 
to  another  know  about  the  interpretations 
applied  to  the  terms  used  by  switchmen? 
When  it  is  used,  is  the  wash-out  signal  a 
quick  stop,  or  a  slow  sign? 

What  is  behind  the  failure  of  couplings 
to  make — plenty  of  room  for  discussion 
here. 

What  is  the  best  brake  equipment  for 
switch  engines,  straight  air  or  automatic? 

To  what  extent  are  trains  classified  to 
reduce  switching  en  route? 

Do  enginemen  know  the  effect  of  re- 
leasing brakes  on  long  trains  when  run- 
ning at  low  speed?  Many  fruitful  angles 
to  the  brake  question  and  a  wide  field  for 
discussion. 

Brake  pipe  leakage  causing  trouble  with 
air  brakes — much  of  this  results  from  pull- 
ing air  hose  apart  with  the  engine.  Every 
trainman  ought  to  uncouple  the  hose  and 
and  not  simply  allow  the  engine  to  pull 
the  coupling  apart.  A  "Live"  committee 
in  any  terminal  will  soon  put  a  stop  to 
that  practice. 

Stopping  trains  by  applying  air  at  rear 
end,  either  by  opening  conductor  valve, 
angle  cock,  or  tail  hose  is  another  practice 
that  would  be  discouraged. 

How  much  time  should  be  allowed  for 
the  inspection  of  train  after  being  made 
up?  Is  enough  time  being  allowed  in  any 
particular  yard?  It  is  said  stretching 
trains  entering  or  leaving  terminals  is  a 
great   help   to   car  inspectors   and   enables 


tin-in   to   test   the  air   in   the  least   possible 
length  of  time. 

The  question  of  the  proper  place  in 
trains  for  old  and  weak  equipment  is  a 
"live"  subject  wliich  should  be  kept  in  the 
minds  of  yard  men  at  all  times. 

Reporting  bad  brakes  and  hand  brakes, 
and  long  brake  chains,  for  proper  correc- 
tive measures  will  help  the  rough  handling 
account. 

Yard  in  testing  plants  connected  with 
freight  houses  where  practicable  will  be 
of  help.  Witli  this  goes  the  work  of  triple 
valve  cleaning,  lubricating,  ring  adjusting 
and  the  like. 

There  is  also  the  important  matter  ol 
getting  the  men  to  visit  the  air  brake  in- 
struction car,  where  such  a  car  is  used. 

A  good  plan,  where  it  can  be  worked, 
is  to  choose  certain  engineers  who  are  will- 
ing to  apply  their  minds  to  the  subject,  to 
study  train  handling  and  inake  a  report 
of  tlieir  observations  and  circulate  this  to 
employes.  The  same  can  be  done  with 
respect  to  other  employes  writing  from 
their  standpoint,  such  as  conductors,  yard 
foremen,  car  foremen,  etc. 

Claim  prevention  calls  for  education  and 
co-operation.  We  must  educate  ourselves 
and  the  other  fellow.  There  are  conflict- 
ing opinions  as  to  what  constitutes  educa- 
tion tor  the  purpose  of  preventing  claims, 
but  we  can  call  it  education  in  good 
service — it  is  nothing  more. 

What  we  do  to  prevent  rough  handling 
will,  of  course,  reduce  the  number  of  de- 
railments and  reduce  the  money — after  an 
accident  does  occur  the  big  thing  is  to 
salvage  as  much  freight  as  possible.  To 
this  end,  wreck  outfits  should  be  equipped 
with  tarpaulins  and  cooperage  supplies  to 
take  care  of  any  situation,  and  as  the  Car 
Department  usually  looks  after  picking  up 
wrecks,  the  wreck  master  should  be  a 
member  of  some  cominittee,  at  least  he 
should  be  kept  posted  on  claim  prevention 
matters  so  he  will  be  interested — so  he 
will  never  fail  to  open  a  car  which  is 
lying  on  its  side — get  his  men  inside  and 
re-arrange  the  freight  in  such  a  manner 
as  to  cause  the  least  damage  when  car  is 
righted.  He  should  know  exactly  what 
the  car  contains  before  taking  hold  of  it 
with  the  big  hook.  It  may  burst  open.  If 
the  freight  inside  the  car  is  arranged  for 
such  a  contingency,  or  shifted  in  position 
for  the  proper  righting  of  car,  a  lot  of 
money  can  be  saved. 

The  Safety  Department  of  a  railroad 
can  consider  freight  claim  prevention  along 
with  its  safety  work.  We  do  not  suggest 
here  that  the  work  can  be  mixed,  but 
simply  want  to  show  how  they  are  inter- 
ested because  we,  as  railroad  men,  ought 
not  to  allow  a  bad  practice  or  condition 
to  go  unnoticed,  particularly  when  we  can 
reinforce  our  argument  from  two  stand- 
points. 

Here  are  some  examples: 

A  defective  running  board  or  apron 
over   which    freight   is   trucked   might   go 


olT  under  a  truck;  if  so,  personal  injury 
is  possible,  plus  damage  to  freight. 

Leaking  tank  cars  cause  loss  of  oil  and 
danger  of  lire,  explosion  and  personal  in- 
jury. 

Dragging  arch  bars,  or  brake  beams, 
can  be  talked  from  both  standpoints ;  so 
can  overloading  of  coal  on  tender  or  coal 
cars;  so  can  holes  in  freight  platforms. 
Also  bad  brakes  and  methods  of  signalling 
in  yards. 

These  are  just  a  few  to  show  the  wide 
range  of  overlap  in  the  work  of  men  who 
may  be  looking  after  safety  first  as  well 
as  those  who  may  have  sole  charge  of 
doing  things  to  prevent  freight  claims. 

All  work  to  eliminate  rough  handling 
in  transit  and  defective  equipment  com- 
bines safety  first  with  safety  to  freight. 

The  Car  Department  can  do  much  to 
prevent  the  use  of  cars  unfit  for  the  class 
of  freight  to  be  loaded.  Equipment  may 
be  scarce,  but  a  good  system  of  carding 
cars,  showing  class  of  freight  they  are  fit 
to  carry,  and  a  proper  interest  by  yard 
men,  will  always  produce  the  few  good 
cars  to  be  found  in  every  yard  to  load  the 
few  high-grade  commodities  loaded  from 
that  place  every  day. 

In  theory,  when  a  merchandise  house 
is  set  for  the  day,  every  car  is  one  fit  to 
carry  merchandise.  Any  cars  found  unfit 
must  be  used  as  they  stand  set  out,  or 
fixed  up.  We  know  it  doesn't  pay  to 
break  up  a  house  setting,  so  the  tendency 
is  to  use  the  car.  This  car,  if  used,  will 
be  loaded  to  some  freight  house  at  some 
other  place,  perhaps  a  small  place  where 
the  house  foreman  must  make  his  own 
empties.  In  any  event,  wherever  it  goes, 
it  likely  will  be  unloaded  at  a  point  where 
it  at  once  becomes  another  merchandising 
car,  and  this  may  go  on  for  weeks  and 
months  until  finally  the  car  gets  out  of  the 
merchandise  channel  and  is  set  for  the 
loading  of  mill  products  or  other  com- 
modities. 

Perhaps  they  can  replace  bad  hasps  or 
locks,  as  a  car  in  that  condition  is  a  stand- 
ing invitation  to  be  robbed  each  time  it  is 
loaded.  Perhaps  this  can  be  done  on  all 
cars  which  reach  the  rip  track  for  any 
purpose. 

Card  leaky  roofs  so  they  will  not  be 
used   for  high-grade   commodities. 

The  Purchase  and  Storage  Department 
can  help  when  buying  new  equipment  by 
following  the  Mechanical  Division's  recom- 
mendation and  help  get  money-saving 
devices  into  effect. 

Many  further  details  could  be  added, 
but  which  could  be  developed  from  any 
discussion  of  the  points  here  mentioned. 
It  will  be  conceded  that  all  railroad  men 
should  work  together  locally  and  nation- 
ally in  the  effort  now  being  made  to  reduce 
transportation  expenses,  and  every  branch 
in  transportation  service  should  get  busy 
with  all  the  means  at  their  command  to 
produce  the  best  service  possible  at  the 
least  cost. 
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Device  for  Milling  Eccentric  Keyways  in  Axles  of  Loco- 
motives After  the  Axles  are  Pressed  Into  the  Wheels 


Details  of  Construction  and  Application 


This  is  a  device  for  milling  the  ec- 
centric keyways  in  the  driving  axles  of 
locomotives  after  they  have  been  pressed 
into  the  wheels. 

The  general  scheme  of  the  arrangement 
is  that  a  base  A  is  clamped  to  the  axle 
so  that  its  center  line  coincides  with  the 
center  line  of  the  keyway  that  is  to  be 
cut. 

The  base  carries  a  slide  B,  which  may 
bft  moved  to  and  fro  along  the  line  of  the 
keyway,  and  which  carries  the  milling 
cutter  C  by  which  the  work  of  cutting  is 
done.  The  cutter  is  given  a  vertical  feed 
by  which,  being  an  end  as  well  as  a  side 
milling  cutter,  it  can  be  fed  into  the  work, 
and  when  it  has  been  driven  down  to  the 
depth  of  the  keyway,  to  be  cut,  it  can 
be   locked   in   that   position  and  then   fed 


with   the  horizontal  bottom  of  the  guide. 

The  slide  B  may  be  best  made  of  a 
steel  casting  of  the  general  shape  shown 
in  tlie  engraving,  and  is  planed  to  fit  in  the 
dovetail  of  the  base.  The  total  width 
of  the  slide  is  5  in.  which  leaves  5/32  in. 
to  be  taken  up  by  the  gib  E.  This  gib  is 
14  in.  thick  and  as  its  sides  are  at  an 
angle  of  60°  with  the  edges,  the  distance 
across  the  edges  is  about  .01  more  than 
5/32  in.  that  is  to  be  taken  up  between 
the  slide  and  the  dovetail  faces  of  the 
base.  Or  about  enough  to  give  an  easy 
sliding  clearance.  One  face  of  the  gib  is 
counterbored  at  three  places  for  the  points 
of  5/16  in.  set  screws,  for  which  the  base 
i.5  drilled  and  tapped  at  the  points  h  b  b. 

The  base  is  also  provided  with  two 
pockets  Vs  in.  deep  on  each  side   for  the 
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horizontally  until  the  full  length  of  the 
keyway  has  been  cut. 

The  driving  of  the  cutter  can  be  done 
by  an  air  motor  or  flexible  shaft,  or  any 
other  convenient  means;  provision  being 
made  for  the  attachment  of  the  motor  to 
the  Morse  taper  of  the  shank  of  the  driv- 
ing socket  D. 

The  base  A  is  a  U-shaped  steel  casting 
12  in.  long,  and  very  rigid  in  design.  The 
inside  faces  of  the  legs  are  finished  along 
the  lines  indicated  at  a  a.  These  faces 
are  equally  distant  from  the  center  line 
of  the  base.  The  top  of  the  base  is  finished 
as  a  guide  for  the  slide,  with  dovetailed 
sides,  whose  center  line  is  9/64  in.  out 
of  center  with  the  center  line  of  the  base. 
The  distance  across  from  bottom  to  bottom 
of  the  dovetail  is  5-9/32  in.  and  the  dove- 
tails, themselves,  stand  at  an  angle  of  60° 


reception  of  the  hook  plates  by  which  the 
base  is  clamped  to  the  axle.  Each  of 
these  hook  plates  is  fitted  in  place  and 
held  by  two  f^  in.  tap  bolts.  These  serve 
merely  to  hold  the  plates  in  place,  the 
whole  stress  produced  by  the  clamping 
chains  being  taken  by  the  shoulders 
against  which  they  rest. 

A  bearing  block  F  is  also  fitted  into 
the  dovetail  of  the  guide  of  the  base. 
This  furnishes  a  bearing  1  in.  in  diameter 
and  1  in.  long  for  the  feed  screw  G. 
This  bearing  block  is  held  to  the  base  by 
two  5/16  in.  machine  screws,  for  which 
suitable  holes  are  drilled  and  countersunk 
at  shown.  This  bearing  block  has  the  full 
width  of  the  dovetailed  guide  and  fits 
snugly  in  between  them,  and  takes  the 
whole   thrust  of  the   feed   screw. 

The  slide  B  has  a  total  length  of   \4}i 


in.  The  distance  of  the  center  of  the  boss 
d  in  which  the  milling  cutter  runs  from 
the  back  end  of  the  slide  is  12}4  in-  The 
nut  c  for  the  feed  screw  is  l}/2  in.  long 
and  the  length  of  the  thread  of  the  feed 
screw  is  T'A  in.  So  that  allowing  for  the 
thickness  of  the  collar  on  the  feed  screw, 
the  center  of  the  milling  cutter  stands 
1^  in.  beyond  the  end  of  the  base  when 
drawn  home.  The  normal  feed  is  6  in. 
which  will  bring  the  end  of  the  feed 
screw  flush  with  the  nut,  and  leave  the 
slide  with  a  footing  of  4^2  in.  on  the  base. 
The  feed  screw  and  rim  D  on  the  slide 
are  cut  to  8  threads  to  the  inch  and  1  in. 
in  diameter. 

The  thrust  of  the  feed  screw  is  taken 
by  two  collars,  one  made  solid  with  it 
and  the  other  pinned  to  it.  The  screw  is 
turned  by  a  crank  O  into  which  two 
handles  M  are  screwed,  and  which  has  a 
square  hole  to  fit  over  the  end  of  the 
screw. 

The  milling  cutter  C  is  of  the  ordinary 
type  and  is  made  with  a  No.  3  Morse  taper 
shank  and  is  6-11/16  in.  long  over  all  and 
1    in.   in   diameter. 

Tlie  shank  fits  into  the  sleeve  H,  which 
is  turned  to  go  into  the  brass  bushing  K 
with  a  driving  fit.  The  sleeve  is  made 
of  tool  steel  and  has  the  keyway  5"  for 
driving  out  the  milling  cutter. 

The  sleeve  with  its  brass  bushing  re- 
volves in  the  vertical  feed  screw  /.  This 
screw  is  threaded  on  the  outside  with 
10  threads  to  the  inch  to  mate  tliose  cut 
in  the  inside  of  the  boss  d  of  the  slide  B. 
Both  it  and  the  boss  are  cut  with  keyways 
to  match  those  in  the  sleeve  and  bushing 
for  the   driving  out  of  the  keys. 

The  vertical  feed  screw  is  provided  at 
each  end  with  a  recess  for  the  reception 
of  the  raceways  L  for  the  ball  bearings 
on  which  the  revolving  parts  turn  and 
which  fake  the  thrust  of  the  milling  cut- 
ter. These  are  put  in  with  an  oil  tight 
fit.  These  raceways  L  are  of  the  shape 
shown  in  the  engraving  and  are  held  in 
place  by  three  dowell  pins  %  in.  in  diam- 
eter as  indicated.  One  race  fits  into  the 
recess  shown  at  each  end  of  the  vertical 
feed  screw,  and  their  mates  fit  one  against 
the  top  of  the  flange  at  g  at  the  bottom  of 
the  sleeve  H,  and  the  other  against  the 
bottom  of  the  driving  socket  D  on  the 
face  h.  In  both  cases  balls  of  3/16  in. 
diameter  are   used. 

The  top  end  of  the  sleeve  H  screws  into 
the  bottom  of  the  driving  socket  D  which 
carries  the  raceway,  that  mates  with  the 
one  at  the  top  end  of  the  vertical  feed 
screw  /. 

Six  of  the  handles  M  are  screwed  into 
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the  swelling  at  the  top  of  the  vertical  feed 
screw,  so  that  the  latter  can  be  turned 
aiid  the  revoKing  parts  raised  and  lowered. 


two  screws  arc  run  up  through  the  clamp 
and  tightened  against  the  bottom  of  the 
axle,    thus    drawing    the   chains    taut   and 


Pressed  Steel  Car  Company 
Tlie   report   submitted   by    President    F. 
N.    IIofTstot,    of   the    Pressed    Steel    Car 
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It  will  be  seen  that  as  the  feed  screw 
is  ran  down  the  upward  pressure  against 
the  bottom  of  the  milling  cutter,  pushes 
it  up  against  the  lower  ball  bearing  which 
thus  takes  the  thrust. 

When  the  cutter  has  been  fed  into  the 
metal  to  the  full  depth  described  the 
locknut  A'',  which  is  screwed  to  the  outside 
of  the  vertical  feed  screw,  is  run  down 
and  jammed  against  the  top  of  the  boss 
of  the  slide  B ,  thus  locking  the  feed  screw 
in  place  and  so  holding  the  cutter  down 
to  its  work.  Then  by  turning  the  feed 
screw  G  the  cutter  is  moved  horizontally 
cutting  the  keyway  to  the  length  and  depth 
desired. 

The  assembled  drawing  shows  the  de- 
vice mounted  upon  a  9  in.  axle.  It  is 
clamped  to  it  by. means  of  the  chains  as 
shown  which  are  attached  to  y%  in.  pins 
passing  through  the  ends  of  the  clamp  P. 
This  is  simply  a  strap  of  2  in.  steel,  slotted 
at  the  ends  to  receive  a  link  of  the  chain, 
and  drilled  and  threaded  at  the  center  for 
a   1    in.  tightening  screw. 

The  base  is  set  on  the  axle  in  line  with 
the  center  of  the  keyway  to  be  cut.  The 
clamps  are  set  up  against  the  bottom  of 
the  axle  and  the  chains  hooked  over  the 
horns    on    the    hook    plate    Q.    Then    the 


fastening  the  base  to  the  axle  in  readiness 
for  work. 

As  a  labor  saving  device  its  merits  have 
been  already  fully  appreciated  by  com- 
petent authorities   in   such   work. 
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Cotnpany,  although  showing  a  falling  of! 
in  dividends  from  the  year  is  full  of  hope 
for  the  future.  In  1920,  the  total  amount 
paid  as  dividends  was  $1,875,000,  and  in 
1921,  $1,125,000.  Mr.  Hoffstott  states  in 
the  interesting  report  that  the  company's 
business  is  so  indissolubly  linked  with  the 
business  of  the  railroads  that  anything  that 
aflfects  them  affects  us.  Before  the  war 
the  railroads  were  about  adjusted  to  new 
conditions  resulting  from  the  supervision 
•  of  their  business  by  the  Interstate  Com- 
merce Commission  and  would  have  re- 
placed their  depleted  equipment  had  it  not 
been  necessary  to  bend  their  energies  first 
to  help  meet  the  extraordinary  demands 
from  abroad  and  then  after  the  United 
States  entered  the  war,  to  support  our 
war  program.  Then  quickly  followed 
government  control  of  the  railroads,  re- 
sulting ultimately,  by  the  granting  of  in- 
creased wages,  in  the  entire  overturning 
of  the  rules  for  employment,  established 
as  a  result  of  many  years  of  experience. 
Since  the  armistice,  one  by  one  the  pegs 
supporting  this  government  protection  have 
been  removed,  but  unfortunately  this  ac- 
tion was  not  uniform  or  intelligent.  Mr. 
Hoflfstot  is  looking  hopefully  for  marked 
improvement  during  the  year. 
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Australia  and  Its  Railways 


At  the  regular  monthly  meeting  of 
the  New  York  Railroad  Club,  held  at 
the  United  Engineering  Society's  Build- 
ing, New  York,  on  February  17th,  1922, 
F.  M.  Whyte  presented  a  paper  on 
"Australia  and  Its  Railways."  The 
use  of  lantern  slides  illustrating  the 
leading  features  of  the  paper  added  in- 
terest to  the  subject.  Mr.  Whyte's 
paper  had  the  merit  of  comprehensive- 
ness, furnishing  as  it  did  a  complete 
historical,  geographical  and  political 
synopsis  of  the  development  of  the 
country  since  the  creation  of  the  earlier 
colonies  in  1786  to  the  proclamation 
of  the  Commonwealth  in  1901  as  a 
united  dominion  within  the  British  Em- 
pire. The  population  approaches  6 
millions,  exclusive  of  aborigines.  The 
percentage  of  foreign  born  to  native 
born  is  about  the  same  as  that  of  the 
United  States, — one-seventh  foreign — 
the  Australian  foreign  element  being 
largely  British.  The  following  are  esti- 
mates of  the  value  of  products  for  one 
year  including  six  months  each  of  1919- 
1920,  the  latest  available: 

Agriculture    $343,000,000.00,  about  21% 

Pastor.il    518.000,000.00,  about  31T 

Dairy  and  pcultry.  184.000,000.00,  about   11 ':i. 

Forest  and  fish .. .  47,01)0,000.00,  ab.  ut     3% 

Mining    94,000,000.00,  about     6% 

Manufacturing    .  .  465,000,000.00,  about  28% 

Tetal $1,651,000,000.00  100% 

During  the  year  1919-1920  the  value 
of  the  imports  from  the  United  States 
was,  at  normal  exchange,  $114,000,000, 
or  24%  of  the  total;  and  the  value  of 
the  exports  to  the  LInited  States  was 
$53,000,000,  or  7.4%  of  the  total. 

When  railroad  building  was  started 
in  Australia  it  was  the  desire  and  the 
intention  of  the  officials  in  the  colonial 
office  that  the  railroads  should  be  of 
one  gauge;  but  deviation  from  this  hav- 
ing been  once  started,  it  was  quite 
natural  to  extend  the  deviation  an! 
Queensland  and  Western  Australia  on 
the  continent,  as  apart  from  Tasmania, 
built  to  the  3  ft.  6  in.  gauge.  About 
one-half  the  mileage  in  South  Australia 
is  3  ft.  6  in.  also.  Practically  the  total 
mileage  in  Victoria  is  5  ft.  3  in.  as  is 
also  about  one-half  the  mileage  in  South 
Australia.  Practically  the  entire  mile- 
age in  New  South  Wales  is  4  ft.  Byi  in. 
The  object  of  each  colony  was  to 
develop  its  own  resources,  irrespective 
of  the  other  colonies  and  at  present 
each  state  considers  it  to  be  of  most 
importance  to  follow  the  practice  of  the 
respective  colony.  These  state  jealous- 
ies appear  again  between  smaller  politi- 
cal sub-divisions  and  result  in  the 
development  of  particular  seaports  at 
the  expense  of  other,  in  some  instances, 
as  good,  or  better,  ports.    Thus  we  find 


liuman  nature  there  to  be  quite  the 
same  as  it  is  here.  At  present  home 
rule  is  the  style  and,  in  Australia,  there 
are  various  sections  agitating  for  home 
rule  so  that  they  may  take  up  the 
questions  of  their  local  developments 
in  the  way  they  think  best,  and,  pos- 
sibly, have  local  ports  and  direct  their 
railroads  to  them. 

Sheep  and  cattle  raising  and  grain 
growing  require,  under  present  condi- 
tions, extensive  areas  and  large  railway 
mileage  per  unit  of  population  and  on 
a  population  basis,  Australia  has  about 
2^  times  the  mileage  of  the  United 
States.  The  amount  of  transportation 
necessary  to  serve  such  activities  is  not 
great.  Such  conditions  indicate  the  de- 
sirability of  large  mileage  at  low  cost 
and  the  error  has  been  made  frequently 
of  thinking  that  a  narrow  gauge  line, 
say  3  ft.  6  in.  can  be  built  at  a  much 
lower  cost  per  mile  than  can  a,  say, 
4  ft.  Syi  in.  line.  In  a  fairly  level 
country  the  difference  in  cost  is  not 
great  and  in  the  past,  at  least,  has  been 
over-estimated.  The  important  differ- 
ence is  in  the  additional  cost  of  the 
longer  cross  ties.  In  a  rugged  country 
the  relative  costs  may  be  quite  different. 
In  any  event,  it  is  apparent  that  about 
one-half  the  total  of  27,300  miles  of 
track  on  the  continent  of  Australia  was 
built  to  3  ft.  6  in.  gauge  with  the  idea 
of  getting  the  greatest  mileage  at  lower 
cost. 

At  various  times  after  1901,  the  rail- 
way officers  of  the  various  states  were 
asked  to  recommend  what  should  be 
done  and  to  estimate  the  cost  of  carry- 
ing out  their  recommendations;  but  for 
various  reasons  it  was  decided  in  1920 
to  appoint  a  commission,  the  members 
of  which  should  be  in  no  way  interested 
in  the  railways;  the  questions  submitted 
to  this  commission  related  to  the  gauge 
which  should  be  adopted  as  standard, 
the  estimated  cost  of  connecting  the 
state  capitals  with  that  gauge,  the  cost 
of  converting  all  lines  not  of  that  gauge 
to  the  gauge  recommended,  how  the 
work  should  be  executed  and  controlled 
and  whether  any  break-of-gauge  device 
or  third-rail  arrangement  should  bo 
used. 

It  was  considered  that  either  the  5  ft. 
3  in.  or  the  4  ft.  81/2  in.  gauge,  each  of 
which  make  up  about  25  per  cent  of  the 
mileage  on  the  Australian  continent,  was 
broad  enough  for  present  and  for  future 
requirements;  that  no  gauge  broader  than 
5  ft.  3  in.  oiTered  any  advantage  which 
would  justify  the  expense  of  installing 
it ;  that  the  3  ft.  6  in.  gauge,  about  50 
per  cent  of  the  total  mileage,  was  suffi- 
ciently objectionable  to  justify  the  cost  of 


widening  to  the  4  ft.  8Vi  in.  gauge;  and 
that  any  advantage  which  the  5  ft.  3  in. 
might  have  over  the  4  ft.  S'/z  in.  gauge 
would  not  justify  the  greater  cost  of  in- 
stalling it.  The  5  ft.  3  in.  gauge  does 
have  some  advantages  over  the  4  ft.  Sj/i 
in.  but  these  are  largely  theoretical  and 
in  so  far  as  these  relate  to  possible  wider 
and  higher  loading  are  concerned,  they 
are  not,  under  present  conditions,  avail- 
able in  Australia  because  the  clearances 
on  the  narrower  gauge  are  greater  than 
those  on  the  broader. 

Referring,  now,  to  these  two  gauges  as 
the  broad  and  the  standard  gauge,  respec- 
tively, there  may  be  enumerated  the  par- 
ticular items  of  cost  which  favored  the 
standard  gauge  and  these  were:  (a)  The 
axles,  all  kinds ;  a  very  large  percentage 
of  the  broad  gauge  axles  can  be  manipu- 
lated to  make  them  suitable  for  the  stan- 
dard gauge,  whereas,  the  reverse  is  poss- 
ible only  to  a  very  limited  extent,  (b) 
The  cross  ties  in  the  broad  gauge  lines 
are  long  enough  for  the  standard  gauge 
and  are  not  too  long ;  many  of  the  ties 
in  the  standard  gauge  lines  are  not  long 
enough  for  the  broad  gauge,  (c)  A  large 
percentage  of  the  cross  ties  in  the  3  ft. 
6  in.  lines  are  long  enough  for  the  standard 
gauge  and  especially  so  if,  say,  four  longer 
ties  per  rail  length  are  added  and  the  pre- 
sent wheel  loads  are  not  exceeded.  And 
(d)  the  rolling  stock  of  the  3  ft.  6  in. 
lines  should  not  be  changed  to  the  standard 
gauge;  the  lines  should  be  converted  in 
sections  giving  opportunity  to  wear  out 
present  rolling  stock  on  outlying,  uncon- 
verted sections,  the  converted  sections  to 
be  equipped  with  new  standard  gauge 
rolling  stock  as  replacement. 

In  regard  to  locomotives  no  more  of 
those  with  inside  cylinders  have  been  built 
in  recent  years  and  the  old  ones  of  that 
description  are  being  dismantled  rapidly. 
The  outside  valve  motions  are  also  being 
used.  The  fireboxes  are  generally  narrow, 
being  placed  between  the  frames  or  the 
wheels;  the  inner  sheets  are  of  copper  as 
are  the  staybolts  and  the  tubes.  Some  Gar- 
rett type  locomotives  are  in  service  on 
the  3  ft.  6  ill.  lines  but  are  confined  now 
to  freight  service.  Some  unfortunate  ex- 
periences were  had  with  the  steam  joints 
of  these  locomotives  which  rather  turned 
the  railroad  officials  against  the  articulated 
locomotive.  A  large  part  of  the  population 
of  one  state  is  set  against  them  because 
of  delays  to  some  picnic  trains  to  which 
the  articulated  locomotives  had  been  as- 
signed. The  calculated  maximum  tractive, 
eflfort  of  their  locomotives  is  small  as  com- 
pared with  ours,  being  from  20,000  to  36,- 
000  lbs.  The  possible  tractive  effort  is 
limited  by  the  strength  of  the  draft  rigging; 
an  exception  to  this  is  the  Trans-Aastralian 
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which  is  cquii>i>cd  throughout  with  M.  C. 
B.  standard  couplers.  The  inwardly  open- 
ing fire  door,  hinged  at  the  top,  is  used  to 
a  considerahle  extent.  The  use  of  brick 
arches  and  of  superheaters  may  be  con- 
sidered standard  practice.  The  stack  may 
be  mentioned  here  merely  because  their 
designation  of  it,  chimney,  seems  quite  as 
odd  to  us  as  our  designation  of  it  docs  to 
them. 

The  fuel  procured  for  the  locomotives 
is  a  very  good  quality  of  bituminous  coal, 
the  Newcastle  coal  is  widely  known  as  a 
good  steaming  coal.  This  is  New  South 
Wales  coal  and  it  is  used  also  in  Victoria 
md  South  Australia.  Queensland  and 
rt^estern  Australia  each  has  ample  supplies 
from  local  mines.  Tasmania  gets  coal  else- 
where to  mix  with  its  locally  mined  coal. 
In  Victoria  there  is  a  large  deposit  of 
"brown  coal,"  containing  from  45  to  50 
per  cent  of  moisture  and  which  burns, 
much  as  docs  anthracite,  without  a  flame. 
Experiments,  not  extensive,  to  use  this  in 
locomotive  boilers  have  not  been  success- 
ful although  it  is  to  be  used  in  a  very 
large  steam-electric  development  in  process 
of  construction  by  the  state.  The  coal  vein 
is  opened  from  the  surface.  South  Aus- 
tralia has  some  lignite  coal  which  is  not 
being  used.  Professor  David  of  Sydney 
University  has  found  in  the  coal  mines  of 
Western  Australia  impression  of  fern 
leaves  similar  to  those  he  found  in  the 
Antartic    coal. 

Passenger  cars,  generally,  are  like  the 
British  design,  although  a  considerable 
number  used  in  long  distance,  as  dis- 
tinguished from  suburban  service,  have 
passageway  throughout  the  train,  the  pass- 
age way  in  each  car  at  the  side,  and  the 
compartments  opening  from  it.  In  the 
compartments  of  the  day  coaches,  a  sitting- 
up  car,  there  are  two  rows  of  seats 
facing  each  other  and  the  depth  of  these 
seats  and  the  softness  of  the  cushions  in 
them  is  simply  a  revelation  to  a  person  ac- 
customed to  American  practice.  In  the 
sleeping  cars  each  compartment  provides  a 
lower  and  upper  berth  placed  crosswise 
of  the  car ;  in  some  cars,  two  lowers  and 
two  uppers  are  provided,  but  these  are 
being  changed.  The  state  is  building  some 
sleeping  cars  for  second-class  service  in 
which  there  are  three  berths  in  a  tier ; 
this  is  on  3  ft.  6  in.  gauge.  The  doors 
giving  passage  to  and  from  the  station 
platforms  are  in  the  side  walls  of  the  car 
bodies  and  not  from  the  car  platform ; 
many  of  these  side  doors  are  on  hinges 
and  swing  outwardly  the  lower  end  be- 
ing, of  course,  above  the  station  platform. 
Many  of  the  suburban  cars  have  sliding 
side  doors,  one  for  each  compartment ; 
during  suitable  weather  conditions  these 
doors  remain  open  and,  frequently,  passen- 
gers stand  in  the  open  doorway  while  the 
train  is  in  motion.  The  obvious  happens 
at  times  and  generally  after  dark  and, 
now  and  then,  a  corpse  is  found  in  the 
morning  along  the  roadside.    It  is  a  pro- 


nounced surprise  to  a  person  who  is  ac- 
customed to  railroad  operation  in  America 
to  sec  these  side  doors  open,  no  bar  or 
other  obstruction  across  tlie  oiwning,  and 
passengers  standing,  or  sitting,  in  the  door- 
way. 

Tlie  atmospheric  conditions  in  a  consid- 
erable part  of  Australia  for  several  months 
of  the  year  justify,  in  the  opinion  of  the 
average  American,  some  artificial  heating 
arrangement  in  the  passenger  cars,  but 
there  is  none.  When  leaving  a  terminal 
the  passenger  may  be  furnished  with  a 
can  of  hot  water,  possibly  containing  a 
chemical,  and  wrapping  himself  and  the 
can  in  a  rug,  he  may  get  a  certain  degree 
of  comfort ;  but  upon  rising  in  the  morn- 
ing after  an  all-night  trip,  he  will  not  get 
much  comfort  from  his  water  can.  Nor 
is  he  in  very  good  humor  for  a  breakfast 
in  a  cold  dining  car.  On  the  other  hand, 
the  Australian  complains  that  when  we 
entertain  him  in  our  cars  during  the  win- 
ter we  roast  him. 

Motor  cars  having  internal  combustion 
engines  have  been  tried  and  are  being 
tried  on  lines  of  light  traffic  and  are  meet- 
ing with  such  success  as  similar  efforts  in 
.■\merica.  Such  cars  seem  to  be  favored 
for  service  on  outlying  sections  where 
traffic  is  not  only  light  but  where  fluctu- 
ations in  demand  are  not  wide.  If  equip- 
ment, which  is  surplus  a  large  part  of  the 
time,  must  be  l<ept  in  reserve  for  usual, 
though  infrequent,  demand?,  it  is  cer- 
tain that  interest,  insurance  and  depreci- 
ation on  such  equipment,  in  the  form  of 
steam  operated  facilities  or  in  some  other 
form,  must  be  added  to  the  costs  to  ob- 
tain the  total  cost.  It  was  found  in  some 
instances  in  Australia  that  the  cost  of  pro- 
\  iding  this  reserve  equipment  and  pro- 
viding spare  units  or  parts  necessary  for 
insuring  regular  operation,  defeated  the 
objects  desired.  This  confusion  in  the 
kinds  of  equipment  may  be  a  good  deal 
like  that  resulting  from  different  gauges 
i>f  track.  A  large  percentage  of  the 
suburban  passenger  traffic  at  Melbourne 
is  handled  in  electrical  driven,  multiple- 
unit  trains  and  all  of  it  will  Be  so  bandied 
in  the  near  future. 


Working    Hours   on   the   German   Rail- 
ways 

The  new  regulations  in  regard  to  work- 
ing hours  on  the  railways  in  Germany 
do  not  affect  the  eight-hour  law  which 
has  been  in  operation  for  many  years,  but 
the  new  regulation  is  so  worded  that  the 
eight  hours  may  be  interrupted  by  not  only 
the  meal  period,  but  also  by  other  causes 
that  may  arise.  In  this  way  the  way  is 
paved  so  that  only  two  shifts  may  be  em- 
ployed for  24  hours  instead  of  three.  This 
regulation  will  be  particularly  applicable 
to  many  engaged  not  only  on  running 
repairs  that  may  come  in  intermittent  pe- 
riods during  the  24  hours,  but  those  who 
may  be  engaged  as  station  agents  or 
freight   handlers    whose    work    is    usually 


of  a  fragmentary  kind  as  far  as  the 
actual  working  time  is  concerned.  It  may 
in  brief  be  calculated  so  closely  that  be- 
yond the  8  or  10  hours  specilied  for  rest, 
the  remainder  of  the  twenty-four  may  be 
broken  into  as  often  as  the  supervising  au- 
thorities see  fit.  It  would  be  premature 
to  pronounce  upon  the  regulations  until 
they  have  been  tested  during  an  experi- 
mental period,  but  it  may  be  added  that 
a  regulation  of  this  kind  is  already  in  op- 
eration on  the  northern  railways  of  Scot- 
land where  trains  are  few,  and  the  station 
agents  and  others  are  not  complaining. 


Austrian   Railway  Electrification 

The  Austrian  Government,  despite  all 
difficulties,  is  actively  engaged  on  the 
electrification  of  her  principal  railways 
necessitated  by  the  scarcity  of  coal.  Work 
is  proceeding  on  the  Alberg  line,  for 
which  two  power  stations  will  be  utilized. 

One  of  these  is  the  Ruetz  power  station, 
which  is  already  in  use  for  the  part  of  the 
line  known  as  the  Mittenwaldbahn  (from 
Innsbruck  to  Reutte  via  Garmitz  and 
Partenkirchen).  It  is  on  the  Tyrolese 
side,  and  will  have  to  be  enlarged  and 
extended.  The  other  is  the  Spullersee 
power  station,  which  is  now  being  con- 
structed, on  the  Vorarlberg  side  of  the 
line.  The  Spullersee  power  station  is  a 
h;gh  pressure  station,  with  a  water 
storage  lake,  the  Spuller  Lake,  from  which 
it  takes  its  name.  The  fall  of  water 
utilized  is  about  875  yards.  The  Spuller- 
see power  station  will  be  in  the  Kloster 
Valley,  and  when  completed  will  have 
six  sets  of  engines  of  8,000  h.p.  each,  al- 
together 48,000  h.p.,  to  produce  monophase, 
alternating  current  of  lS,000-volt,  at 
I6V3  periods.  At  present  only  three  en- 
gines are  erected.  The  power  stations 
will  be  connected  together  by  5S,000-volt 
overhead  lines. 


Benefit  of  One  Set  of  Standards 

The  benefit  to  be  derived  from  having 
only  one  set  of  standards  is  so  great  that 
the  producers  should  be  willing  to  comply 
with  inore  severe  requirements  that  are 
uniform,  in  preference  to  less  severe  re- 
quirements different  for  each  consumer  or 
group  of  consumers.  On  the  other  hand, 
consumers  should  be  willing  to  accept  less 
severe  requirements,  thereby  obtaining  the 
benefit  derived  from  economy  in  manufac- 
ture, rather  than  insisting  on  more  severe 
requirements  with  accompanying  added 
cost.  An  ideal  specification  is  one  which 
can  readily  be  met  by  a  producer  who  is 
competent  and  willing.  When  a  specifica- 
tion is  so  severe  that  it  condemns  much 
good  material,  it  results  in  economic  waste. 
The  creation  of  uniform  national  standards 
means  economy  for  the  producer,  the  con- 
sumer, and  the  country  as  a  whole,  and 
hence  activities  which  will  accomplish  this 
desired  result  should  be  encouraged  by  tht- 
Government  to  the  maximum  extent. 
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Expert  Report  on  Locomotive  Boiler 

of  Approved  Methods  of  Selectin 

Perfecting  Repairs 


Among  the  subjects  which  will  be  dis- 
cussed at  the  annual  convention  of  the 
Master  Boiler  Makers'  Association,  and 
which  will  be  held  at  the  Hotel 
Sherman,  Chicago,  III.,  on  May  23-26 
inclusive,  will  be  that  of  "Locomotive 
Boiler  Welding."  Advance  copies  of 
the  report  prepared  by  H.  H.  Service, 
supervisor   of   welding,   Atchison,   Topeka 


important  point  is  that  welding  elec- 
trodes which  are  to  be  used  on  firebox 
welding  should  have  even  flowing  quali- 
ties; that  is,  the  globules  of  metal  should 
flow  from  the  point  of  the  electrodes 
to  the  work  in  a  steady  stream,  so  they 
will  not  interfere  with  the  skill  of  the 
operator  or  the  functions  of  the  electric 
arc.      The    efficiency    of    the    operator 


Welding — Details 
g  Material  and 


iiig  purposes.  All  seams  should  be  care- 
fully fitted  and  beveled  to  45  degrees, 
not  allowing  more  than  54  '"ch  or  less 
than  3/16  inch  space  at  the  bottom  of 
the  V  as  shown  in  Fig.  1,  as  determined 
by  the  use  of  a  gage. 

If  the  opening  at  the  bottom  of  the 
V  closes  to  less  than  3/16  inch,  the 
welder  should  stop  and  have  it  chipped 
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FIG.   I.     BEVEL  FOR  WELDING  OF  SHEET. 

&  Santa  Fe  Railway,  Kans.,  chairman; 
I.  J.  Fool  and  R.  W.  Clark,  is  before 
us  and  it  is  expected  to  create  consider- 
able discussion,  and  whatever  may  be 
the  variety  of  opinions  whicli  the  re- 
port will  call  forth,  it  is  greatly  to 
the  credit  of  the  committee  that  they 
have  thoroughly  investigated  the  sub- 
ject in  the  light  of  practical  experience, 
and  we  are  pleased  to  have  the  oppor- 
tunity of  publishing  the  report  in  our 
pages  in  order  that  many  of  our  readers 
who  may  be  interested  in  locomotive 
boiler  welding  may  have  a  chance  to 
familiarize  themselves  with  the  interest- 
ing details  which  the  report  contains  in 
a  reasonable  period  of  time  before  the 


FIG. 

should  be  fully  determined  before  he  is 
allowed  to  perform  any  welding  in  loco- 
motive fireboxes,  by  having  him  weld 
specimens  at  least  once  each  month. 
Tlic  welded  specimens  should  be  for- 
warded to  the  engineer  of  tests  who 
will  test  them  for  tensile  strength.  The 
efficiency  of  the  welded  specimen  should 
be  at  least  75  per  cent  of  the  firebox 
steel  used,  before  the  operator  is  al- 
lowed to  do  any  firebox  welding. 

It  is  important  that  good  judgment 
should  be  exercised  in  assigning  opera- 
tors to  autogenous  welding  in  fireboxes. 

.Anotlier  important  feature  is  that  no 
piece  of  work  should  be  welded  unless 
it    is    properly   prepared.     That   is,    all 


2.     SCALE    REMOVING   TOOU 

to  the  standard  opening.  Under  no  con- 
dition should  the  plate  be  burned  with 
the  cutting  torch  to  enlarge  the  open- 
ing, unless  it  is  going  to  be  chipped 
afterward. 

Welding   of    Complete    Fireboxes 

.-Ml  sheets  should  be  beveled  on  the 
rivet  line  from  the  fire  side.  Fig.  4,  and 
plates  should  be  fitted  into  the  mud 
ring,  held  together  with  strongbacks 
or  clamps  about  12  inches  in  order  to 
hold  the  plates  in  perfect  line.  The 
sheet  should  then  be  tack  welded  be- 
tween each  of  the  clamps,  the  tacks 
being  from  two  to  three  inches  wide. 
After  this  operation  has  been  performed. 


A  OCTAGOA/  SrEEL 
FIG.  3.     BEAD  SCALE  REMOVER 


convention  is  held.  The  report  is  as 
follows: 

The  responsibility  of  good  welding 
depend  largely  upon  the  skill  and  ex- 
perience of  the  operator. 

Welding  electrodes  that  have  the  ap- 
proved chemical  contents  or  elements 
which  will  give  the  best  tensile  strength 
which  conditions  may  require  should 
be    adopted    for    boiler    repairs.     Another 


scams  should  be  beveled  as  in  Fig.  1, 
and  should  be  thoroughly  cleaned,  free 
from  grease,  rust,  scale  and  other  for- 
eign substances.  It  is  very  essential 
that  the  weld  be  made  on  bright,  clean 
metal  and  that  this  condition  be  pre- 
served throughout  the  entire  welding 
operation.  The  use  of  a  roughing  tool 
as  shown  in  Figs.  2  and  3,  or  a  sand- 
blast  machine,   maj'  be  used   for   clean- 


.    FIREBOX  AND  COMBUS- 
TION CHAMBER  WELDED. 

the  clamps  should  be  removed  and  the 
intermediate  spaces  welded.  Do  not 
remove  the  firebox  from  the  ring  until 
after  the  welding  has  been  completed. 
-MI  seams  should  be  reinforced  20  per 
cent  of  the  thickness  of  the  firebox 
sheet  on  the  fire  side  and  when  it  is 
possible  to  do  so,  seams  should  be 
reinforced  on  the  water  side  approxi- 
mately   10   per    cent,    especially    on    the 
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portions  approaching  the  crown  sheet  and 
the  crown  sheet  under  all  conditions. 

All  welding  should  be  started  at  the 
bottom  of  each  intermediate  space  and 
tinishcd  at  the  top  of  the  seam.  For 
all  firebox  work  current  values  from 
100  to  125  amperes  will  give  tlie  best 
results  when  properly  handled  by  tlio 
operator  using  a  S/32-inch  diameter 
electrode.     The  cost  of  welding  firebox 


into  position.  Under  no  circumstances 
should  the  knuckle  patch  be  less  than 
12  inches  from  the  crown  sheet. 

Weld  the  horizontal  seam  first,  then 
tack  weld  the  flanged  sheet  to  the 
wrapper  sheet.  Remove  all  strut  bolts 
and  weld  intermediate  spaces,  working 
from  the  bottom  on  either  side  of  the 
patch  upward,  finishing  at  the  top. 

The  method  indicated  in  Fig.  7  is  to 


tije  iVHt  of  aotn,  vcut, 


of  the  patch  before  the  opposite  side 
is  tack  welded,  so  as  to  allow  the  patch 
to  draw  in  one  direction.  After  this 
has  been  completed,  allow  it  to  cool 
before  starting  on  the  opposite  side. 
By  so  doing  there  will  be  only  one  con- 
traction of  the  patch.  All  welding 
should  be  performed  from  the  bottom 
upward.  Should  the  defective  portion 
of   the    side   sheet   extend   down   to   the 


FIG.    6.      THE    KNUCKLE 
PATCH  IN  THE  FIREBOX. 


FIG.    7.      HOW    CRACKS    AT   STAY- 
BOLT  HOLES  ARE  WELDED. 


FIG.  8.    PATCHING  AROUND  DE 
FECTIVE    STAYBOLTS. 


PATCH  IN  SIDE  SHEET. 


seams    per    lineal    foot    is    90   cents    for 
labor,  material  and  current. 

Preparing    Half   Side  and    Door   Sheet 
FOR  Welding 

The  sheet  should  be  bolted  to  the 
mud  ring  after  it  has  been  properly 
beveled  and  fitted  in  place.  Staybolts 
may  be  applied,  except  the  rows  adja- 
cent to  the  seam  which  is  to  be  welded. 
All  horizontal  seams  should  be  held 
in  place  with  strut  bolts  and  tack 
welded  every  12  or  14  inches.  Then 
weld  intermediate  spaces  alternatin.sj 
from  the  center  space  to  the  spaces  at 
either  end.  Vertical  seams  should  be 
tack  welded  similar  to  horizontal  seams. 


be  used  to  repair  cracks  at  staybolt 
holes  in  firebox  sheets,  where  not  more 
than  6  sunflowers  are  necessary  to  com- 
plete repairs,  and  not  more  than  4  sun- 
flowers will  be  joined  together.  This 
sjstem  may  be  used  in  main  shop  gen- 
eral repairs,  sunflowers  not  to  exceed 
3  inches  in  diameter. 

Rep.mrinc  Small  Portions  of  Side 
Sheet 

When  the  defective  portion  does  not 
extend  over  six  staybolts  repairs  can 
be  made  as  per  instructions  given  for 
Fig.  7,  which  give  very  efficient  results. 
When  the  defective  portion  is  larger 
it  is  then  advisable  to  use  methods  as 


mud  ring  rivets',  apply  the  patch  as  in 
Fig.  9,  the  welding  operation  being  the 
same  as  outlined  for  Fig.  8.  Should 
the  defective  portion  be  at  a  location 
as  sliown  in  Fig.  10,  the  seam  may  be 
applied  as  indicated  by  line  "A." 

Should  the  plate  at  the  corner  of  a 
firebox  becomes  defective  and  it  is 
necessary  to  remove  a  portion  of  the 
side  sheet  and  the  door  sheet,  it  is 
advisable  to  apply  a  patch  to  both 
sheets  as  in   Fig.   11. 

Should  it  be  necessary  to  make  re- 
pairs according  to  Fig.  12,  Fig.  13  and 
Fig.  14,  the  work  should  be  done  by 
welding  from  the  fire  side  of  the  sheets 
and  reinforcing  them  on  the  water  side. 


FIG.    11.      PATCH    AT    JUNC-    FIG.    12.      PATCHES    WELDED    IN 
TION  OF  SIDE  AND  FRONT   AND    BACK    FLUE 

DOOR   SHEET.  SHEETS. 


FIG.    13.      TOP    PORTION    OF 

BACK  FLUE  SHEET  AS 

ARRANGED  NEW  FOR 

SUPERHEATER. 


After  being  tacked,  start  welding  at  the 
bottom  space  and  finish  at  the  top  space. 

Firebox    Sheet    Knuckle    Patch 

Preparation  for  the  firebox  knuckle 
patch.  Fig.  6,  may  be  followed  as  out- 
lined for  the  welding  of  half  side  sheets 
or  door  sheets.  The  use  of  strut  bolts 
can  be  applied  to  hold  the  patch  in 
line  when  necessary,  while  it  is  being 
tack  welded.  All  strut  bolts  should 
be   removed   after   the  patch   is   welded 


shown  in  Fig.  8,  by  removing  the  de- 
fective portion  and  applying  a  patch 
of  an  elliptical  or  circular  shape.  In 
preparing  the  patch,  sufficient  metal 
should  be  allowed  so  that  when  the 
patch  is  dished  }i  to  yi  inch  in  the 
center,  the  opening  at  the  same  should 
not  be  more  than  54  'ich  wide  at  the 
bottom  of  the  V  and  not  less  than  3/16 
inch.  The  patch  should  be  held  in  place 
by  strut  bolts  and  tack  welded  on  the 
right  or  left  side;  then  weld  this  seam 


Method  of  Welding  Patch  on  Front 
OF  Crown  Sheet 
Should  it  be  necessary  to  repair  the 
front  portion  of  the  crown  sheet,  pre- 
pare for  welding  as  outlined  previously. 
A  very  important  feature  about  this 
welded  seam  is  that  the  front  point 
adjacent  to  the  flue  sheet  should  be 
finished  on  the  flat  side  of  the  firebox 
►it  least  12  to  14  inches  below  the  high- 
est point  of  the  crown  sheet  in  order  to 
give  added  strength. 
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Welding  of  Seams 

Should  the  seams  become  defective 
and  cause  considerable  trouble,  repairs 
can  be  made  with  the  electric  arc  proc- 
ess as  shown  in  Figs.  15  and  16. 

Remove  the  defective  portion  of  the 
flange,  which  is  giving  trouble,  by  cut- 
ting through  the  back  of  the  rivet  holes, 
bevel    the    sheet    45    degrees    and    tack 


This    ruling    should    be    enforced    vig- 
orously. 

It  is  very  important  when  applying 
copper  flue  ferrules  to  the  flue  sheet 
that,  when  set  and  rolled,  they  do  not 
project  out  on  the  fire  side  of  the  sheet, 
so  that  when  the  flue  is  applied  the 
copper  will  not  project  under  the  flue 
beads.    After  the  flues  have  been  set  in 


and  cause  a  great  deal  of  trouble.  If 
it  should  become  necessary  to  reweld 
a  leaky  flue  which  has  been  welded 
previously,  all  the  old  metal  or  weld 
should  be  removed  and  the  flue  worked 
tight  into  the  sheet,  after  which  it 
should  be  sand  blasted  and  welded  as 
formerly  described  there  is  real  danger  if 
not  thoroughly  cleaned. 


FIG.  14.  NEW  TOP  POR- 
TION WITH  WIDE  FIRE- 
BOX. BACK  FLUE  SHEET. 


FIG.  15.    METHOD  OF  WELDING 
DEFECTIVE   SEAMS. 


FIG.  16.    REPAIR  TO  A  LEAKY 
MUD    RING    CORNER. 


FIG.    16A.     ANOTHER   SECTION 
OF   THE    MUD    RING. 


weld  it  every  12  inchea;  then  weld  the 
intermediate  spaces.  The  weld  should 
not  be  any  thicker  than  the  flange  of 
the  sheet  and  tapered  to  a  point.  Weld 
the  old  rivet  hole  solid  as  shown  in 
the   illustration. 

Broken   Mud   Ring 

In  case  mud  rings  become  broken  it 
is  advisable  to  remove  a  portion  of  the 
firebox  sheet.  Bevel  the  mud  ring  from 
the  top,  giving  at  least  54-'nch  opening 
at  the  bottom  of  the  V,  and  reinforce 
it  at  the  bottom  of  the  mud  ring  after 
the  weld  has  been  completed  on  the 
top  portion,  afterward  applying  a  patch 
on  the  portion  of  the  firebox  which  was 
removed.  The  welding  current  values 
for  welding  mud  rings  are  from  125  to 
ISO  amperes,  using  an  electrode  5/32 
inch  in  diameter. 

Should   the   door   collar    become    de- 


the  regular  manner  very  good  results 
may  be  obtained  by  welding  them  after 
having  received  the  second  working. 
That  is,  if  the  locomotive  is  allowed 
to  work  its  regular  turn  until  the  flues 
are  to  be  reworked  the  second  time,  this 
allows  the  flues  and  flue  sheets  to  get  a 
good  setting.  By  so  doing  it  also  allow5 
the  grease  to  be  burned  off  the  sheet. 
After  the  flues  are  worked  the  second 
time,  the  sheets  should  be  thoroughly 
sand  blasted.  When  welding,  the  top 
row  of  flues  should  be  welded  first,  the 
second  row  next  and  so  on  until  the 
entire  flue  sheet  has  all  the  flues  welded 
to  it.  It  is  very  essential  that  the  weld- 
ing should  be  started  at  the  bottom  of 
the  flue  and  worked  upward,  the  weld 
being  finished  at  the  top  of  the  flue  to 
secure  satisfactory  results.  It  is  in  this 
operation  that  the  flowing  quality  of 
the    electrode    is    most    important    and 


American  Welding  Society 

The  American  Welding  Society  has  is- 
sued the  first  number  of  its  Proceedings. 
This  publication  will  deal  with  activities 
of  the  Society  and  its  Research  Depart- 
ment. Technical  papers,  research  items 
and  other  notes  of  interest  to  those  en- 
gaged in  the  art  of  welding  will  appear. 
Its  make  up  is  attractive,  and  the  matter 
is  interesting  and  instructive. 


Use  of  the  Locomotive   Whistle 

Superintendent  T.  Ahern,  of  the  Coast 
division  of  the  Southern  Pacific,  in  a 
letter  to  the  engineers,  says:  "Exten- 
sive tests  show  that  a  whistle  call  for  a 
station  signal  should  never  be  less  than 
five  seconds,  the  long  blasts  of  the  cross- 
ing signal  two  and  a  half  seconds,  and 
the  short  ones  one  second.  Particular 
care  should  be  exercised  to  cut  off  the 
blasts   sharply   and  not  to   slur  them.     It 


FIG.  17.    PATCH  WELDED 
ON    DOOR  COLLAR. 


FIG.    19      USE  THIS   METHOD  OF  APPL\TNG   FLUES  IN   LOCO- 
MOTIVE  BOILERS    BY   MEANS  OF  THE    ELECTRIC 
ARC  WELDING  PROCESS. 


fective,  the  defective  portion  can  be 
removed  and  a  patch  applied  as  in  Fig. 
17,  following  the  instructions  as  de- 
scribed for  Fig.  8. 

Improper  Welding  of  Firebox   Plates 
Under  no  circumstances  should  weld- 
ing be  allowed  directly  in  the  knuckles 
of  firebox  sheets  as  shown  on  Fig.  18. 


should  be  given  a  great  deal  of  con- 
sideration. The  heat  values  on  this 
operation  vary  widely  and  the  operators 
should  use  their  best  judgment  accord- 
ing to  conditions. 

Care  should  also  be  exercised  on  the 
part  of  the  operator  not  to  apply  an 
excessive  amount  of  metal.  If  he  should 
do  so,  the  metal  will  overheat  and  crack 


is  of  the  utmost  importance  in  causing 
sound  to  travel  that  these  instructions 
be  carried  out.  After  sounding  a  whistle 
cut  off  the  steam  completely  and  allow 
a  perceptible  time  to  elapse  between  the 
blasts.  They  then  are  carried  to  a  dis- 
tance very  much  more  clearly  than  if 
jumbled  into  one  continuous  blast.  The 
whistle    is    an    important    safety    device." 
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Notes  on  Domestic  Railroads 


Rolling  Stock  for  the  Chicago,  Burling- 
ton &  Quincy 

Larsc  additions  to  the  freight  equip- 
ment of  the  Chicago,  Burlington  &  Quincy 
are  being  made.  These  include  1,000  gon- 
dolas ordered  from  the  Norton  Steel  Car 
&  Foundry  Company,  1,000  box  cars  to  the 
Mt.  Vernon  Car  &  Manufacturing  Com- 
pany; 500  box  cars,  500  gondolas  and  400 
refrigerator  cars  to  the  Pullman  Com- 
pany ;  500  box  cars  and  400  refrigera- 
tors to  the  General  American  Tank  Car 
Corporation ;  500  Composite  Gondolas,  500 
refrigerators  and  500  stock  cars  to  the 
American  Car  &  Foundry  Company  and 
1,000  gondolas  to  the  Bettendorf  Com- 
pany. 


The  Rejuvenation  of  the  Seaboard  Air 
Line 

S.  Davies  Warfield,  president  of  the 
Seaboard  line,  states  that  the  company  will 
issue  $4,600,000  six  per  cent  equipment 
trust  certificates,  the  proceeds  of  which 
will  be  used  to  repair  and  replace  worn 
out  equipment,  25  Mikado  type  locomotives 
will  be  furnished  by  the  American  Loco- 
motive Company ;  2  twin  screw,  steel, 
combination  passenger  and  freight  steam- 
ers are  being  built  at  Wilmington,  Del., 
for  service  between  Baltimore  and  Nor- 
folk, 5,000  freight  cars  that  were  returned 
from  Federal  control  unfit  for  service  will 
be  thoroughly  repaired  or  reconstructed 
and  extensive  purchases  will  be  made  of 
shop  and  other  equipment. 


of  the  safety  department  are  constantly 
active  in  the  good  work,  and  expect  still 
better  results  in  the  near  future. 


Increased  Passenger  Traffic  on  the 
Long  Island 

Over  20  per  cent  increase  in  the  passen- 
ger traffic  on  the  Long  Island  in  1921  as 
compared  with  1920  is  a  gratifying  report 
were  it  not  offset  to  some  extent  by  a 
falling  off  in  freight  traffic.  The  company 
however,  adopted  an  elastic  policy  of  in- 
creasing the  number  of  passenger  trains 
and  reducing  the  number  engaged  in 
freight  traffic.  50  new  steel  passenger 
coaches  were  recently  ordered,  as  the  con- 
tinued rapid  increase  of  the  population 
bids  fair  to  further  large  increases  in 
passenger  traffic.  Monthly  tickets  sold  to 
commuters  during  1920  numbered  484,953 
and  586,960  were  sold  in  1921. 


Safety  on  the  New  York,  New  Haven  & 
Hartford 

Reports  of  fatal  accidents  on  the  New- 
York,  New  Haven  &  Hartford  show  a 
marked  reduction  since  the  establishment 
of  the  railroad's  bureau  of  safety  some 
years  ago.  The  record  at  that  time  being 
326  while  the  report  for  last  year  shows  the 
list  of  fatalities  of  140  being  a  reduction 
of  186.  The  divisions  and  shop  maintain 
a  constant  rivalry  in  all  matters  relating 
to   increased  safety,   while   representatives 


Additional  Equipment  for  the  St.  Louis- 
San  Francisco 
Plans  for  extensive  improvements  on  the 
St.  Louis-San  Francisco  are  completed 
and  include  additions  to  freight  and  pass- 
enger equipment,  power  plants,  machinery 
and  tools.  Repair  work  on  locomotives 
and  cars  are  already  employing  a  largely 
increased  force  in  the  various  shops.  In 
common  with  many  other  roads,  repair 
work  has  been  considerably  delayed,  but 
the  outlay  estimated  at  about  $8,000,000 
gives  promise  of  being  the  busiest  year 
since  the  organization  of  the  company. 
Bids  are  asked  for  new  shop  machinery, 
derricks,  water  plants  and  other  equip- 
ment. 


Alaska  Government  Railway 

The  ceremonies  that  are  being  deter- 
mined upon  at  the  opening  of  the  AlasKa 
government  railway,  which  are  now  nearly 
completed,  have  been  postponed  until  June, 
when  it  is  hoped  that  President  Harding 
and  other  government  officials  will  be  pres- 
ent and  take  part  in  the  exercises  incident 
to  the  official  opening  of  the  line.  The 
direct  opening  to  the  rich  coal  fields  re- 
cently di^covered  in  Alaska  is  expected  to 
have  a  beneficial  effect  on  the  serious  fuel 
problem  that  has  hindered  the  development 
of  the  Northwest. 


Rolling    Stock   for  the    Philadelphia    & 
Reading 

Contracts  have  been  awarded  for  the 
construction  of  2,500  steel  coal  cars  of  70- 
ton  capacity,  the  orders  being  distributed 
to  the  Pressed  Steel  Car  Company,  the 
American  Car  &  Foundry  Company,  the 
Midvale  Company  and  the  Standard  Steel 
Car  Company.  Deliveries  are  expected 
early  in  the  spring.  Orders  are  also  placed 
with  the  Bethlehem  Corporation  for  35 
coaches  and  15  combination  cars,  to  be 
built  at  the  Holland  &  Hollingsworth 
plant. 


Thawing  Coal  on  the  Pennsylvania 

The  Pennsylvania  System  coal  termi- 
nal, at  South  Amboy,  added  a  thawing 
shed  to  its  equipment,  and  it  has  been 
in  operation  during  the  recent  winter 
weather  when  coal  sometimes  arrived 
at  tidewater  frozen  in  the  cars,  prevent- 
ing the  operation  of  the  car  dumping 
machines.  The  thawing  shed  accomo- 
dated twenty  cars  at  a  time.  When  the 
doors  were  locked  blowers  were  opened 
over  steam  radiators  and  heated  to  be- 
tween 200  and  250  degrees.  Ducts  are 
located  six  feet  apart  underneath  the 
cars  and  the  heated  air  striking  the 
bottom  of  the  cars  soon  heats  them 
sufficiently  to  thaw  the  coal.  The  cars 
run  by  gravity  from  the  thawing  shed 
to  the  dumping  machine.  The  average 
time  consumed  in  the  thawing  process 
is  ahout  three  hours. 


Equipment  Additions  to  the  Santa  Fe 

Important  additions  are  being  made  to 
the  machine  shops  of  the  Atchison,  Topeka 
&  Santa  Fe,  at  San  Bernardino,  Cal.,  and 
orders  were  also  issued  for  a  large  boring 
mill,  axle  lathes,  a  steam  hammer  and 
three  motor-driven  internal  and  external 
tool  post  grinders.  A  reinforced  ice  plant, 
and  a  45  by  98  ft.  coaling  tower,  54  ft. 
in  height  is  being  erected  at  Riverbank, 
Cal.  The  engineering  department  of  the 
company,  located  in  the  Kerckhoff  build- 
ing, Los  Angeles,  Cal.,  is  in  charge  of  the 
work. 


New  Shop  Tools  for  the  Pere  Marquette 

The  Pere  Marquette  purpose  asking  bids 
on  extensive  additions  to  shop  machinery 
and  tools,  which  will  include  a  600-ton 
wheel  press,  three  air  compressors,  elec- 
trically driven,  motor  driven  planers,  drill- 
ing machines,  engine  and  turret  lathes, 
draw  cut  shapers  and  grinding  machines. 


The   St.   Louis,   San   Francisco   Making 
Large  Improvements 

An  expenditure  approaching  $8,000,000 
has  been  authorized  by  the  St.  Louis,  San 
Francisco,  looking  toward  the  repair  and 
modernizing  of  cars  and  locomotives,  and 
the  purchasing  of  new  equipment.  An  ap- 
propriation has  also  been  made  for  laying 
186  miles  of  track,  including  the  addition 
of  a  new  second  main  track  in  connection 
with  the  St.  Louis  and  Kansas  City  ter- 
minals. The  outlay  also  embraces  orders 
for  the  rebuilding  of  7,000  freight  cars, 
and  improvement  of  the  coaches  in  branch 
service,  rebuilding  of  locomotives  and  steel 
coal  cars,  besides  the  rebuilding  of  all 
mail  and  mail  apartment  cars  and  the 
necessary  improvement  of  all  baggage 
cars. 


New  Terminal  Plant  on  the  Minneapo- 
lis, St.  Paul  &  Saulte  Ste.  Marie 
The  Minneapolis,  St.  Paul  &  Saulte 
Ste.  Marie,  has  completed  plans  for  the 
construction  and  complete  equipment  of 
a  new  terminal  plant  at  Park  Fall,  Wis. 
This  will  include  repair  and  machine 
shops,  a  roundhouse,  and  car  sheds  with 
a  capacity  of  200  cars.  The  plans  in- 
volve an  outlay  of  over  $500,000,  and  the 
work  is  expected  to  be  rapidly  proceeded 
with  in  early  spring.  Meanwhile  2,000 
tons  of  rail  and  1.000  tons  of  tie  plates 
are  being  added   to  the  track  equipment. 
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Railroad  Wages  and  the  Cost  of  Living 

Speaking  in  the  Senate  on  February  10. 
Senator  La  FoUette  of  Wisconsin  claimed 
that'  railway  labor  is  receiving  substan- 
tially no  more  real  wages  in  terms  of 
commodity  values  for  services  rendered 
than  it  received  twenty  years  ago.  Com- 
paring the  buying  power  of  the  average 
earnings  per  year,  the  Senator,  using  37 
cents  as  the  purchasing  power  of  the  dol- 
lar during  the  first  half  of  1921  and  38 
cents  during  the  second  half  of  the  year, 
as  compared  with  1900,  he  claimed  that 
on  this  basis  he  gave  the  purchasing 
power  of  all  employees  as  $662  in  the  first 
half  of  1921  and  $599  in  the  second  half, 
as  compared  with  $S07  in  1900.  For  the 
engineers  and  conductors  the  adjusted  fig- 
ures for  1921  were  below  those  for  1900. 
but  the  figures  for  all  other  classes  showed 
considerable  increases.  For  the  engineers 
the  buying  power  was  $1,057  in  the  first 
half  of  1921  and  $999  in  the  second  half, 
as  compared  with  $1,161  in  1900.  For  the 
firemen  it  was  $778  and  $719  as  compared 
with  $662.  For  the  conductors  it  was 
$972  and  $909  as  compared  with  $1,004. 
For  the  trainmen  it  was  $751  and  $687  as 
compared  with  $694.  For  the  machinists 
it  was  $815  and  $758  as  compared  with 
$698.  For  the  trackmen  it  was  $397  and 
$342  as  compared  with  $311  and  for  the 
telegrapher  it  was  $736  and  $681  as  com- 
pared with  $644.  For  all  classes  except 
the  engineers  and  conductors  the  figures 
for  the  last  half  of  1921  also  exceeded 
those  for  1913. 

This  table,  the  Senator  said,  presents  the 
actual  situation  of  the  railway  employees 
accurately  and  impressively.  "No  honest 
mind  can  examine  these  figures  without 
being  convinced  that  the  wages  of  the 
workers  on  the  railroads  cannot  be  cut, 
under  present  conditions,  without  inflict- 
ing a  grave  injustice  upon  this  splendid 
body  of  men." 

In  another  table  the  buying  power  of 
the  annual  earnings  was  reduced  to  per- 
centages. For  all  employees  in  the  first 
half  of  1921  it  was  117  per  cent  of  that 
for  190O  and  for  the  second  half  it  was 
105  per  cent.  For  the  second  half  the 
percentages  were:  86  for  engineers,  108 
for  firemen,  90  for  conductors,  113  for 
trainmen,  108  for  machinists,  110  for 
trackmen  and  106  for  telegraph  operators. 


tricians,  who  in  1916  averaged  28.8  cents 
per  hour  now  average  80.1  cents,  an  in- 
crease of  178  per  cent.  Prior  to  the  wage 
reduction  of  July  1  they  averaged  88.1 
cents  or  8  cents  an  hour  more  than  their 
present  average.  The  average  hourly  rate 
now  for  blacksmiths  is  79J/2  cents,  8  cents 
less  than  during  the  first  half  of  1921  but 
102  per  cent  more  than  in  1916  when  the 
average  was  39.3  cents.  The  average  for 
carpenters  since  the  wage  reduction,  has 
been  68.2  cents  compared  with  76.2  cents 
prior  to  July  1  last.  The  present  rate  is 
135  per  cent  greater  than  it  was  in  1916 
when  the  average  was  29  cents.  Painters 
and  upholsterers  now  average  73.9  cents 
which,  under  the  Board's  order,  was  a  re- 
duction of  8  cents  per  hour,  but  which  is 
139  per  cent  more  than  in  1916  when  they 
averaged  30.9  cents.  Machinists,  who  in 
1916  averaged  41  cents  an  hour  now  re- 
ceive approximately  SOyi  cents,  which  is 
8  cents  less  than  was  averaged  prior  to 
July  1,  but  96.3  per  cent  more  than  in 
1916.  The  average  hourly  rate  now  for 
boiler  makers  is  81}^  cents  compared  with 
89y2  cents,  the  average  during  the  first 
six  months  in  1921.  Their  present  rate 
is  99.3  per  cent  greater  than  it  was  in  1916 
when  the  average  rate  was  40.9  cents  per 
hour.  The  present  average  rate  is  ob- 
tained by  applying  to  the  rates  filed  by  the 
railroads  during  the  first  six  months  in 
1921  the  wage  reductions  made  by  the 
Labor  Board  in  decision  No.  147  which 
went  into  effect  on  July  1,  1921. 


The  Association  of  Railway  Executives 

Compare  Present  and  Past 

Wage    Rates 

The  Association  of  Railway  Executives 
issued  Bulletin  No.  213,  on  February  23, 
claiming  that  even  with  the  wage  reduc- 
tion approximating  eleven  per  cent,  made 
by  the  Railroad  Labor  Board,  effective 
July  1,  1921,  railroad  employees  are  now 
receiving,  with  a  few  exceptions,  over  one 
hundred  per  cent  more  pay  than  they  did 
in  1916,  according  to  tabulations  made 
from  reports  filed  by  the  carriers  with  the 
Interstate   Commerce   Commission.     Elec- 


gerated.  On  the  other  hand,  there  can 
be  no  question  as  to  the  harm  which 
would  result  to  the  country  as  a  whole 
from  any  widespread  visitation  of  finan- 
cial difficulties  upon  the  railroads.  That 
would  be  a  calamity  of  the  first  magni- 
tude. So,  give  the  railroads  a  chance 
by  not  pressing  too  hard  in  the  matter 
of  rates  and  by  letting  the  orderly  re- 
adjustments which  have  been  going  on 
take  their  course." 


Give  the  Railroads  a  Chance 

In  the  course  of  an  address  delivered 
by  Elisha  Lee,  vice-president  of  the 
Pennsylvania  railroad,  before  the  Traffic 
Club  of  Baltimore,  last  month,  he 
claimed  that  "among  those  who  con- 
trolled our  political  destinies  there  were 
apparently  many  who  thought — perhaps 
with  perfect  sincerity,  however  erro- 
neously— that  it  was  more  important  to 
prevent  any  railroad  company  from  ac- 
cumulating wealth  than  it  was  to  insure 
that  the  railroad  industry  as  a  whole 
should  be  solvent,  prosperous  and  pro- 
gressive. 

"The  injury  has  been  done.  We  can- 
not undo  the  past,  but  we  can  learn 
from  it  and  set  about  rectifying  our 
errors  in  the  future.  I  think  the  busi- 
ness men  of  America  are  a  unit  now  in 
realizing  that  railroads  must  be  finan- 
cially sound  and  prosperous,  and  in  de- 
siring a  national  railroad  policy  which 
will  insure,  as  quickly  as  possible,  the 
attainment  of  the  necessary  degree  of 
prosperity  for  the  years  to  come.  'Mean- 
time, however,  it  seems  inevitable  that 
we  shall  have  to  go  through  a  period 
of  difficulty. 

"Existing  rates  may  be  an  incon- 
venience, but  they  are  not  prohibitive, 
and  in  all  probability  their  restrictive 
effect     has     been     considerably     exag- 


Extending  the  Continuous  Service  Regu- 
lation 

The  new  code  issued  by  the  Labor 
Board  and  becoming  effective  on  March 
1,  extends  the  scope  of  the  old  national 
agreement,  providing  for  the  payment  of 
pro  rata  rates  for  the  ninth  and  tenth 
hours  of  continuous  service,  and  time  and 
one-half  thereafter,  and  also  for  the  em- 
ployees on  split  tricks  whose  hours  of 
labor  may  come  within  a  spread  of  12 
hours,  but  where  actual  working  time  only 
will  be  counted.  The  application  of  the 
new  code  includes  stationary  engineers, 
hoisting  engineers,  flue  blowers  and  borers, 
cinder  pit  men,  fire  builders  and  coal 
passers.  This  extension  was  advocated 
by  the  firemen  and  others  to  whom  the 
measure  previously  applied. 


Locomotive  Inspection 

The  abstract  of  the  report  of  the 
Bureau  of  Locomotive  Inspection  of 
which  A.  G.  Pack  is  chief  inspector,  has 
been  welcomed  by  our  readers  as  a  fine  re- 
flex of  the  good  work  in  the  interest 
of  economy  in  locomotive  operation.  The 
importance  of  the  work  of  the  Bureau  has 
never  been  so  distinctly  apparent  both  in 
the  matter  of  efficiency  as  well  as  in  the 
effect  on  the  casualty  list  which,  in  the 
very  nature  of  things,  will  never  be  en- 
tirely avoided,  but  which  will  be  greatly 
decreased,  if  the  intelligent  appeal  for 
more  inspectors  is  heeded,  as  it  appears 
to  be  from  the  announcement  also  reported 
in  our  pages  that  the  staff  of  inspectors 
will  be  largely  increased  in  the  near  fu- 
ture. It  is  impossible  that  the  present 
limited  force  can  overtake  their  work, 
and  it  is  absurd  to  suppose  that  the 
work  could  be  done  by  railroad  employees, 
with  the  universal  pressure  in  point  of 
saving  time  in  the  matter  of  locomotive 
repairs,  the  mechanics,  no  matter  how  ac- 
complished they  may  be,  are  literally  com- 
pelled to  let  needed  repairs  go.  Defects 
that  appear  trifling  were  allowed  to  go 
last  trip,  and  the  tendency  to  allow  the 
defects  to  go  again  grow  imperceptibly  in- 
to a  habit,  and  disaster  of  more  or  less 
magnitude  is  inevitable.  A  supervising 
authority  whose  word  is  law  has  a  salu- 
tary effect,  and  the  fact  that  the  pro- 
nouncements of  the  skilled  inspectors  were 
not  once  appealed  against  during  the  year 
reported  on,  shows  that  their  orders  are 
respected  with  a  degree  of  respect  not  too 
common  among  governmental   officials. 
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Snap  Shots — By  the  Wanderer 


The  break-in-two  or  three  or  four  is  the 
bcic  tioir  of  -the  freight  train  crew.  A 
hot  box  is  bad  enough  but  that  can  be 
coaxed  along  into  a  terminal  and  forgotten, 
but  the  break-in-two  or  three  or  four 
means  work,  and  frequently  a  lot  of  it. 
Chaining  up  cars,  using  emergency  knuck- 
les and  sometimes  replacing  derailed  cars. 
Never  jobs  to  be  courted,  but  dreaded  on 
a  winter's  night  and  in  stormy  weather. 
There  seems  to  be  three  main  causes  for 
the  trt)uble,  the  too  rapid  starting  of  long 
trains ;  the  dynamiting  triple  and  the  slip- 
ping by  of  the  couplers.  These  are  listed 
in  the  inverse  order  of  their  apparent 
fre(iuency. 

The  too  rapid  starting  of  a  long  train 
is  an  engineer's  liability.  A  seventy-five 
car  train  may  have  anywhere  from  10  feet 
and  upwards  of  free  slack  with  five  times 
that  amount  of  total  slack,  and  cautious, 
careful  starting  is  required  if  the  caboose 
i.--  not  to  get  an  acceleration  in  the  form  of 
a  jerk  that  means  more  miles  per  second 
than  most  of  us  realize.  With  the  engine 
moving  slowly  and  the  strain  seemingly 
stretched  it  is  a  temptation  to  "open  her 
out"  before  that  stretching  has  been  fully 
accomplished,  and  then — well  some  draw- 
head  along  towards  the  rear  parts  company 
with  itself,  the  emergency  can't  quite  catch 
up  to  the  engine  while  it  anchors  the  rear 
and,  presto,  we  have  three  trains  instead 
of  one.  All  of  which  means  a  little  more 
training  for  the  engineer.  I  have  often 
argued  that  the  efficiency  of  lawyers  and 
the  administration  of  justice  would  be 
vastly  improved  if  the  members  of  the  bar 
were  to  to  compelled  to  serve  on  the  jury. 
So  it  also  seems  to  me  that  the  efficiency 
of  engineers  might  be  greatly  improved 
if  they  were  compelled  to  ride  in  the 
caboose,  taking  an  occasional  header 
against  the  front  door  and  were  aft»r- 
wards  shown  a  complete  log  of  what  their 
colleague  on  the  locomotive  had  been  doing 
with  the  throttle  lever  and  the  engineer's 
valve  while  they  were  obeying  the  laws 
of  inertia  at  the  rear. 

The  dynamiting  triple !  Well  the  least 
that  can  be  said  about  him  is  that  he  is  a 
cowardly  skulker.  He  will  do  all  that 
could  be  asked  of  him  on  the  rack  and  in 
terminal  tests.  He  will  give  no  evidence 
of  a  tendency  to  kick  when  he  is  under  ob- 
servation on  parade;  and,  then,  on  the  first 
application  as  the  train  goes  over  the  top, 
away  he  goes  with  a  bang  and  hides  his 
own  individual  identity  behind  the  mass  of 
his  fellows  whom  he  has  dragged  into 
the  mischief  with  him.  so  that  he  cannot 
be  picked   out   with   any  certainty. 

But  he  and  his  mates  anchor  that  posi- 
tion of  the  train  in  which  they  happen 
to  be  situated  and  don't  send  their  in- 
fluence back  to  the  rear  in  time  to  anchor 


that  and  preventing  the  cars  from  rearing 
up  into  the  air  or  making  a  side  trip  out 
over  the  right  of  way  or  on  to  the  ad- 
jacent tracks.  Or,  if  located  at  the  rear, 
they  stop  sudden  like  a  balky  horse  while 
the  engine  and  the  front  continue  serenely 
on  their  way  for  a  space,  to  be,  in  turn, 
brought  to  a  stop  lay  an  emergency  ap- 
plication brought  about  by  a  broken  draw- 
liead  and  a  parting  hose. 

Then  the  crew,  if  they  survive,  hunt 
for  and  try  to  pick  out  the  culprit  and  send 
liim  to  the  shop  for  repairs,  when  lo,  he 
behaves  with  all  possible  seemliness,  or 
perhaps  remains  undetected  on  the  car  to 
practice  his  devilishness  at  the  next  op- 
portunity, while  some  innocent  bystander 
has  been  removed  and  saddled  with  his 
misdemeanors. 


Ves,  tlie  dynamiting  triple  is  a  terror, 
and  I  not  being  an  air  brake  expert,  can 
only  comment  on  this  evidence  of  the 
"eusscdness  of  inanimate  things,"  and 
wonder  if  he  will  ever  be  run  to  earth  and 
brought  under  control. 

Tlien,  there  remains  the  "shpped  by" 
break-in-two.  I  can't  help  thinking  that 
this  is  a  purely  preventable  mishap.  I 
call  it  a  mishap  not  an  accident  because 
it  does  seem  to  my  uninformed  lay  mind 
that  it  could  be  prevented.  We  have  a  law 
that  requires  the  center  of  the  drawbar 
and  knuckle  to  be  at  a  certain  definite 
height  above  the  top  of  the  rails  and  the 
deviations  from  the  limits  of  these  re- 
quirements are  probably  few  and  far  be- 
tween when  the  car  is  at  rest.  But  draw- 
bar attachments  and  knuckles  do  wear 
and  the  amount  and  tendency  of  this  wear 
is  quite  impossible  to  detect  when  a  train 
is  made  up.  The  inspector  walks  down 
the  train ;  air  all  right,  wheels  all  right, 
drawbars  all  right  in  appearance,  go  ahead ! 
The  engineer  inadvertently  takes  up  slack 
with  a  jerk.  Two  couples  slip  by,  the  train 
parts,  emergency  applies  and  that  may  or 
may  not  be  all.  Now  when  this  little 
thing  is  responsible  for  seventy  per  cent 
of  all  break-in-twos,  and  these  may  run 
from  a  hundred  to  a  hundred  and  fifty 
a  month  on  a  single  division,  and  the  aver- 
age delay  entailed  thereby  runs  from  an 
hour  and  a  half  to  two  hours,  to  which 
resultant  equipment  damage  must  be  added, 
it  looks  to  an  interested  outsider  like  my- 
self as  though  it  offered  a  fruitful  field 
for  the  safety-first  men  to  cultivate  and 
get  busy  in  applying  a  preventative. 


sibility.  IJeside  a  coupler  that  might  dis- 
play a  fiendisli  tendency  to  separate  from 
one  mate  might  travel  with  perfect  har- 
mony with  another  just  as  matrimony.  So 
there  you  are,  or  are  not,  according  to 
the  way  you  look  at  it. 

However,  here  is  a  remedy  that  came 
to  me  from  a  railroad  official  that,  while 
it  may  not  be  a  universal  panacea,  has 
every  appearance  of  being  a  good  thing. 

After  a  train  has  been  made  up,  and 
when  the  terminal  test  for  brakes  has  been 
made,  set  up  enough  hand  brakes  on  the 
rear  to  hold  the  train  and  have  the  en- 
gineer stretch  it.  Where  a  pair  of  coup- 
lers show  a  tendency  to  tilt  one  up  and 
the  other  down  they  should  be  separated 
then  and  there,  because  if  they  are  not, 
they  will  probably  do  so  later  on  in  their 
journey,  to  the  regret  of  all  concerned. 
So  why  not  take  out  a  little  insurance 
policy  at  the  start  and,  like  a  wise  parent, 
prevent  a  union  before  it  is  too  late.  At 
the  best  it  will  not  put  a  stop  to  all  break- 
in-twos,  but  it  cannot  fail  to  reduce  the 
ruin  attributable  to  this  most  prolific  case. 
And  even  if  it  cut  the  number  down  by  but 
two  or  three,  the  time  required  for  the 
inspection  would  probably  be  much  less 
than  that  lost  by  the  delays,  and  the  prop- 
erty  saving  would   be  a  pure  gain. 


Metaphorically  speaking,  I  llirow  up  my 
hands  and  acknowledge  that  to  make  a 
car-to-car  inspection  in  the  yard,  for  the 
purpose  of  picking  out  cars  whose  knuck- 
les will  have  a  tendency  to  slip  by.  or  to 
pick  them  out  in  a  made-up  train,  goes 
beyond   the   limits   of   a   commercial   pos- 


There  was  a  time  when  there  was  a 
swinging  door  in  the  passageway  at  the 
end  of  Pnlhnan  cars.  It  was  a  good  deal 
of  a  nuisance  to  everybody  and  especially 
to  passengers  with  hand  baggage,  and  we 
can  make  a  guess  that  that  was  one  of  the 
reasons  for  its  removal.  But  it  did  one 
good  thing.  In  cold  weather  it  cut  off 
the  incoming  blasts  of  cold  air  from  the 
outside  at  station  stops.  Since  its  re- 
moval nothing  has  been  substituted  in  its 
place  as  a  wind  shield.  Complaints  are 
numerous,  but  they  usually  end  with  that, 
unless  some  passenger,  more  irate  or  more 
energetic  than  his  fellows,  does  the  obvious 
and  gets  up  and  closes  the  door.  But  this 
selfishly  altruistic,  irate  passenger  is  not 
always  there,  and  so  the  car  remains  cold 
and  drafty  until  the  train  starts  and  the 
porter  has  finished  his  exchange  of  greet- 
ings with  his  fellows. 

The  opening  of  the  door  is  evidently  un- 
avoidable if  passengers  are  to  leave  and 
enter.  But  why  leave  it  open  after  it  has 
served  this  very  useful  purpose?  Why 
leave  it  wide  open  during  the  whole  of 
a  stop?  Why  not  issue  orders  to  the 
porter  to  close  the  door  at  every  stop  as 
soon  as  it  has  ceased  to  be  used?  Of 
course,  he  won't  always  do  it,  but  the 
few  occasions  on  which  he  does  will  give 
comfort  enough  to  a  few  passengers  to 
more  than  pay  for  the  trouble  of  issuing 
the  blanket  of  instructions  that  are.  in  the 
main,   disregarded. 
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The  Transportation  Rate   Inquiry 

The  Interstate  Commerce  Commission 
has  been  continuously  in  session  since  early 
in  January,  1922,  on  its  investigation  to 
determine  whether  and  to  what  extent  if 
any,  further  general  reduction  in  the  rates, 
fares  and  charges  of  carriers  can  law- 
fully be  required  by  the  commission  upon 
any  commodities  or  description  of  traffic. 
In  the  conduct  of  the  investigation  the 
Cotiimission  has  assigned  specific  dates  for 
the  hearing  of  testimony  upon  specific 
commodities  and  in  addition  to  the  specific 
commodities  the  week  of  January  30  was 
assigned  for  the  presentation  of  testi- 
mony by  the  public  and  shippers  on  the 
general  aspect  of  the  case,  the  presenta- 
tion of  direct  testimony  by  the  carriers  and 
the  cross-examination  of  carriers'  witnesses 
was  completed  on  January  18.  Rebuttal 
evidence  was  presented  during  February 
and  the  case  is  being  advanced  for  oral 
argument  early  in  March,  as  it  is  very  im- 
portant that  this  comprehensive  investiga- 
tion should  be  completed  and  a  decision 
rendered  at  the  earliest  practicable  date. 
It  is  generally  admitted  that  the  Com- 
mission is  giving  every  one  an  oppor- 
tunity to  present  evidence  on  the  subject, 
:ind   .T   mass  of  information  of  real   value 


has  been  submitted.  Whatever  decisions 
may  be  arrived  at,  however,  the  changes, 
if  any,  cannot  be  other  than  e-xperimental, 
and  likely  to  further  change.  All  we  can 
hope  for  is  that  if  in  the  multitude  of 
council  there  is  wisdom,  some  good  will 
assuredly  come. 


Change  in  Rail  Policies 
Important  changes  in  the  Government 
policy  toward  the  railroads  were  made  on 
March  1.  The  section  of  the  Transporta- 
tion Act  fixing  si.x  per  cent,  as  the  return 
on  railroad  properties,  and  which  railroads 
are  entitled  to  earn  under  the  regulations 
of  the  Interstate  Commerce  Commission, 
has  expired,  and  also  there  expired  the 
period  during  which  the  railroads  that 
were  controlled  by  the  government  dur- 
ing the  war  were  entitled  to  ask  govern- 
ment loans  to  aid  them  in  continuing 
operations  after  their  return  to  private 
management. 

The  six  per  cent  return  clause,  generally 
called  the  guarantee  provision,  is  super- 
seded by  the  transportation  act  provisions 
which  hereafter  required  the  Interstate 
Commerce  Commission  to  make  rates  that 
v.'ill  give  railroads  a  "reasonable  return  on 
the  value  of  property  used  in  transporta- 
tion." The  commission  is  expected  there- 
fore to  define  for  itself  what  earnings 
constitute  reasonable  return  and  to  make 
rates  accordingly.  The  subject  of  the  de- 
finition of  reasonable  return  has  already 
been  taken  up  formally  by  the  commission 
for  the  purpose  of  securing  arguments 
from  railroads  and  interested  parties  to 
proceedings  before  it  in  relation  to  rate 
regulations. 

Applications  from  railroads  desiring  the 
government  loans  have  been  pouring  into 
the  commission  in  considerable  numbers 
in  the  endeavor  to  get  in  before  the  limita- 
tion began.  Among  roads  asking  for 
monetary  aid  were  the  Chicago.  Peoria  and 
St.  Louis,  which  sought  $1,000,000  for  new 
equipment  and  repairs,  and  the  Memphis. 
Dallas  and  Gulf,  which  asked  $246,782. 
half  of  w'hich  is  to  be  used  for  new  equip- 
ment, and  the  balance  for  improvement 
to  its  line.  There  are  also  in  the  files  of 
tlie  commission,  it  is  understood,  a  number 
of  applications  which  will  be  made  public 
after   being   recorded. 


Railroad  Expansion  Absolutely  Neces- 
sary 
We  heartily  agree  with  the  Secretary 
of  Commerce,  that  few  people  seem  to 
realize  the  amount  of  expansion  in  our 
transportation  machine  necessary  to 
keep  pace  with  the  growth  of  the 
country;  and  an  equal  few  seem  to  have 
any  notion  of  the  price  that  we  pay  for 
not  having  it.  Our  country  is  more 
dependent  upon  railvray  transport  than 
any  other.  All  others  have  compara- 
tively  greater   coast  lines   and   internal 


waterways.  The  experience  of  the 
twenty  years  before  the  war  have 
shown  that  we  must  build  an  extension 
of  lines,  including  terminal  facilities, 
additional  sidings,  etc.,  every  year  equal 
to  the  construction  of  a  new  railway 
from  Nevir  York  to  San  Francisco.  We 
must  add  at  least  2,500  locomotives 
and  120,000  cars,  annually,  to  our  equip- 
ment. Since  we  entered  the  war  in  1917 
we  have  constructed  at  least  10,000 
miles  of  railways  less  than  our  increas- 
ing population  and  economic  develop- 
ment called  for,  and  we  are  behind  in 
rolling  stock  by  about  4,000  locomotives 
and  150.000  cars.  The  moment  that  we 
reach  anything  like  normal  business  we 
shall  see  a  repetition  of  car  shortage, 
followed  by  an  increase  in  the  cost  of 
fuel. 

Furthermore,  there  is  nothing  that  is 
so  irrecoverable  a  loss  to  the  Nation 
as  idle  shops  and  idle  men.  To-day  we 
have  both.  There  is  nothing  that  will 
so  quickly  start  the  springs  of  business 
and  employment  as  an  immediate  re- 
sumption of  construction  and  equipment 
of  the  railways.  When  business  does 
resume,  we  shall  need  all  of  our  capa- 
city for  the  production  of  consumable 
goods.  We  shall  not  only  find  it 
strangled  for  lack  of  transportation  but 
we  shall  find  ourselves  plunging  into 
the  manufacture  of  this  very  railway 
equipment  and  construction  in  competi- 
tion with  consumable  goods  for  mate- 
rials and  labor.  Herein  lies  the  basic 
cause  of  destructive  price  inflation  and 
booms,  with  all  their  waste  and  over- 
expansion.  In  times  of  depression  we 
should  prepare  for  the  future,  and  by 
doing   so    we   can   cure    the   depression 

itself. 


Public  Control  of  the  Railroads  a  Real 
Injury 

The  Merchants'  Association  of  New 
York  insist  that  the  public  control  and 
operation  of  public  utilities  should  be 
avoided  when  and  wherever  possible.  In 
relation  to  the  railroads  the  Association 
claims  that  it  is  natural  that  the  advocates 
of  public  control  of  utilities  and  the  agents 
of  the  government  in  its  disastrous  attempt 
to  manage  the  railroads  of  the  country 
should  endeavor  to  uphold  the  principle 
of  public  control  and  to  show  that  the 
experiment  made  during  the  war  benefited 
rather  than  injured  the  railroad  system. 
Mr.  Walker  D.  Hines,  who  was  Director 
General  of  Railroads,  for  example,  has 
recently  testified  before  a  Congressional 
Committee  that  when  the  government  took 
the  railroads  they  were  so  demoralized 
that  they  could  not  have  continued  much 
longer  in  operation.  He  added  that  the 
roads  were  in  much  better  condition  when 
they  were  restored  to  their  owners  than 
they  were  when  the  Government  took 
charge  of  them 
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Testing  for  Valve  and  Cylinder  Blows 

It  has  been  found  gi>od  i>ractiii'  in  test- 
ing for  blows  with  piston  valve  for  valve 
and  cylinder  packing  blows,  to  place  the 
engine  on  top  or  bottom  quarter  and  place 
reverse  lever  'on  center,  thus  covering  the 
ports,  having  the  brake  applied.  In  this 
position,  open  the  tlirottle,  and  it  blow 
is  stopped  it  denotes  the  trouble  is  cov- 
ered ;  then  move  reverse  lever  forward 
or  backward  opening  admission  ports  to 
cylinder,  and  if  the  blow  now  occurs,  we 
know  it  is  defective  cylinder  packing  on 
that  side.  Tlie  valves  can  be  tested  in  the 
same  manner,  except  that  the  blow  will  g<i 
out  the  stack  in  many  cases  instead  of 
cylinder  cocks,  and  there  are  times  when 
the  blow  will  not  show  when  ports  are 
covered,  but  by  moving  the  valve  eitlier 
backward  or  forward,  when  the  steam 
strikes  admission  ring,  the  blow  will  de- 
velop and  we  very  often  find  a  defective 
ring  or  valve  bushing  hollowed  out. 

.\nother  method  is  to  place  the  locomo- 
tive on  the  right,  back  lower  eighth ;  set 
the  air  brake  and  place  reverse  lever  in  a 
position  so  that  steam  will  enter  left  cylin- 
der. If  no  blow  exists,  it  is  reasonable  to 
believe  that  the  left  \^lve  and  cylinder 
packing  is  free  from  leakage.  Then  move 
reverse  lever  so  that  ports  are  covered 
on  the  left  side  and  test  right  side  in  same 
manner.  If  blow  now  e.xists  we  know 
that  the  leak  is  on  the  right  side.  To  in- 
dicate whether  the  \-alve  or  cylinder 
packing  is  at  fault,  take  a  stick  of  soft 
wood,  about  a  foot  or  18  inches  long  and 
insert  it  between  the  teeth,  putting  the 
other  end  against  the  valve  chamber.  If 
steam  is  passing  by  the  valve  chamber  to 
cylinder,  it  will  cause  a  pulsation,  in- 
dicating that  the  blow  is  in  the  valve.  If 
no  pulsation  is  found  by  this  method, 
place  the  end  of  the  stick  against  the 
cylinder,  which  will  determine  without  a 
doubt  where  the  blow  exists. 


A    Locomotive    Sustains    and    Receives 
Damages 

It  is  a  good  law  that  works  both  ways. 
The  locomotive  seems  to  be  getting  a  hear- 
ing in  the  courts.  In  past  years  it  matter- 
ed little  what  stood  on  the  right  of  way 
of  the  locomotive,  the  railroads  were  al- 
most invariably  called  upon  to  pay  the 
damages.  A  recent  damage  suit  in  Cleve- 
land took  a  reverse  twist,  and  the  New 
York  Central  secured  a  judgment  for 
damages  sustained  to  one  of  its  locomo- 
tives amounting  to  $336.21.  A  five  ton 
truck  stood  on  the  track.  The  engineer 
shut  off  steam,  and  applied  the  emergency 
brake  quicker  than  chain  lightning,  but 
the  momentum  of  the  locomotive  and  train 
was  such  that  a  collision  was  unavoidable. 
The  truck  got  the  worst  of  it,  but  as  these 
motor  trucks  are  rapidly  increasing  in  size 
it  would  not  be  surprising  if  they  continue 
to  increase  in  bulk  they  will  be  aJjle  to  meet 
locomotives  on  even  terms  in  a  few  vears. 


It  was  a  clear  case  against  the  motor  man, 
and  it  is  to  be  hoped  that  he  will  know 
better  not  to  stop  his  truck  on  the  middle 
of  a  railroad  track,  as  judge  and  juries 
are  beginning  to  see  that  railroad  equip- 
ment may  be,  and  very  often  has  been, 
seriously  damaged  by  motor  trucks  and 
even  by  the  lighter  automobiles.  Of  the 
average  driver  of  the  latter  machine  there 
is  more  hope  of  a  fool  than  there  is  of  him. 
He  courts  disaster  and  rushes  in  where 
even  a  thick-witted  motor  truck  driver 
would  think  twice. 


United  States  Patent  Office  Bill  Passed 

It  is  particularly  gratifying  to  be  able 
to  report  the  successful  passage  of  the 
bill  both  by  the  Senate  and  lower  House 
enlarging  the  staff  and  increasing  the  sal- 
aries in  the  United  States  Patent  office, 
without  any  restricting  amendments.  For 
many  years  the  delays  and  confusion  in  the 
patent  office  continuel  to  be  a  serious  in- 
jury to  manufacturing  concerns  as  well  as 
a  discouraging  annoyance  to  inventors.  It 
is  a  humiliating  commentary  on  the  grasp- 
ing spirit  of  our  legislative  bodies  that  in 
an  important  department  of  the  govern- 
ment, the  operation  of  which  has  always 
shown  a  surplus  of  income  over  expenses, 
the  surplus  should  be  seized  upon  and  ap- 
propriated to  other  and  frequently  ques- 
tionable purposes,  with  the  pernicious  re- 
sults already  referred  to  besides  driving 
out  many  of  the  most  skilled  employees  of 
the  department  who,  naturally,  could  not 
be  expected  to  continue  their  services  at 
salaries  which  were  only  moderate  many 
years  ago. 


Labor  Union  Chiefs  Form  Alliance  of 
Miners   and  Transportation    Men 

Representatives  of  seventeen  organiza- 
tions embracing  two  million  union  coal 
miners,  railroad  workers  and  longshore- 
men, have  declared  for  a  cooperation  of 
their  forces  which  is  intended  to  more 
effectually  protect  the  union  workers  in 
wage  controversies.  No  specific  pro- 
gramme for  allied  action  was  outlined. 
The  miners  did  not  ask  a  sympathetic 
strike  on  April  1,  the  date  of  the  miners' 
threatened  walk-out.  An  executive  com- 
mittee was  appointed  to  decide  on  the 
course  of  action  by  the  various  unions 
v.henever  an  emergency  arose  in  the  wage 
struggles  of  any  of  the  allied  groups. 
The  plan  does  not  become  effective  until 
ratified  bj'  the  various  organizations  and 
was  said  to  require  the  approval  of  a 
convention  of  delegates.  The  railroad 
representatives  declined  to  discuss  their 
meeting,  but  were  said  to  have  favored 
the  proposal  from  the  outset.  The  whole 
matter  is  therefore  one  depending  on 
future  action  when  it  becomes  apparent 
that  joint  action  may  be  deemed  neces- 
sary. 

The  seventeen  organizations  that  are 
parties   to   the   agreement   are   the   United 


Mine  Workers  of  America,  the  Brother- 
hood of  Railway  Carmen  of  America, 
the  Order  of  Railway  Conductors,  the 
International  Brotherhood  of  Stationary 
I'iremen  and  Oilers,  the  International 
Brotherhood  of  Blacksmiths,  Drop  Forg- 
ers and  Helpers,  the  Switchmen's  Union 
of  North  -America,  the  International  As- 
sociation of  Machinists,  the  Brotherhood 
of  Railroad  Signalmen  of  America,  the 
International  Brotherhood  of  Electrical 
Workers  of  .America,  the  Brotherhood  of 
Locomotive  Firemen  and  Enginemen,  the 
order  of  Railroad  Telegraphers,  the 
Brotherhood  of  Railroad  Trainmen,  the 
Kaiiroad  Employes'  Department  of  the 
-American  Federation  of  Labor,  the 
I'rotherhood  of  Locomotive  Engineers,  the 
United  Brotherhood  of  Maintenance  of 
Way  Employees,  the  Brotherhood  of  Rail- 
way Clerks  and  the  International  Associa- 
tion of  Longshoremen. 


Automatic    Train    Control 

In  accordance  with  the  order  issued  by 
the  Interstate  Commerce  Commission, 
representatives  of  the  49  railroads  cited 
met  in  Chicago  last  month  to  consider 
what  action  should  be  taken  in  the  matter, 
.\fter  considerable  discussion  it  was  de- 
cided to  appoint  a  committee  of  nine  mem- 
bers which  might  be  added  to  by  any 
carriers  who  may  think  proper.  The  com- 
mittee appointed  so  far  and  who  will  re- 
port at  a  future  meeting  includes  C.  E. 
Denney,  vice-president  and  general  man- 
ager of  the  New  York,  Chicago  &  St. 
Louis,  chairman ;  T.  H.  Beacom,  vice- 
president  and  general  manager,  Chicago 
Rock  Island  &  Pacific ;  W.  M.  Jeffers,  gen- 
eral manager.  Union  Pacific;  A.  M.  Burt. 
assistant  to  operating  vice-president. 
Northern  Pacific;  E.  B.  Katte,  chief  en- 
gineer electric  traction.  New  York  Cen- 
tral ;  C.  H.  Morrison,  signal  engineer. 
New  York,  New  Haven  &  Hartford;  W. 
J.  Eck,  signal  and  electrical  superintend- 
ent. Southern  Railway;  R.  W.  Bell,  gen- 
eral superintendent  motive  power,  Illinois 
Central,  and  C.  F.  Giles,  superintendent 
machinery,  Louisville  &  Nashville. 

Meanwhile  the  Interstate  Commerce 
Commission  has  called  attention  to  the 
fact  that  parties  interested  in  special  de- 
vices are  endeavoring  to  create  an  im- 
pression that  a  particular  device  has  been 
already  selected,  and  the  Commission 
desires  it  to  be  understood  that  its  order 
does  not  prescribe,  prefer,  or  indorse  any 
particular  device  or  type  to  be  used  by 
any  carrier,  the  only  requirement  being 
that  the  installation  shall  pass  certain 
technical  specifications  and  requirements 
which  have  been  found  to  be  necessary 
for  the  successful  operation  of  devices  of 
his  character.  These  are  so  broad  as  to 
afford  the  desired  freest  field  of  oppor- 
tunity for  inventors  and  for  trying  out  all 
automatic  train  control  and  train  stop  de- 
vices. 
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Device  for  Twisting  Eccentric  Rods  and   Im- 
proved   Chuck    for    Planing    Shoes 
and  Wedges 


It  is  frequently  necessary  to  twist  ec- 
centric rods  through  a  slight  angle  in 
order   to   adjust   them   to   the  engine  and 


DEVICE  FOR  TWISTING  ECCENTRIC  RODS 

the  work  can  be  done  as  well  cold  as  hot, 
if  the  proper  appliances  to  do  it  are  avail- 
able. 

The  device  shown  in  the  accompanying 
engraving  is  for  that  purpose.  It  con- 
sists of  tvfo  jaws  which  are  shown  in 
detail  in  the  two  sets  of  illustrations  at 
the  bottom  of  the  group.  They  are  fast- 
ened together  with  a  pivotted  connection 
so  that  the  two  sections  can  swing  apart 
on  an  angle  as  shown  in  the  uppermost 
illustration  which  is  a  plan  of  the  assem- 
bly. To  use  the  device,  the  two  sections 
are  separated  on  an  angle  so  that  the 
distance  between  their  outer  ends  is  equal 
to  that  which  shall  be  occupied  by  the 
twist.  The  straight,  flat  eccentric  rod  is 
laid  across  the  angle  and  in  the  jaws  of 
the  two  sections.  The  connecting  bolt  is 
then  shortened  by  running  on  the  nut. 
This  turns  one  jaw  in  one  direction  and  the 


other  in  the  other  with  the  result  that  the 
rod  will  be  twisted  between  the  two  bear- 
ing points  by  an  amount  dependent  upon 
the  shortening  of  the  pivotal  bolt. 

A  cap  is  bolted  to  the  section  whose  arm 
lies  at  the  bottom  to  prevent  the  pivotal 
and  operating  bolt  from  falling  out  when 
the  nut  is  removed. 
Chuck  for  Planing  Shoes  and  Wedges 

The    construction    of   this   chuck    is    so 


Summary" ;  and  third,  an  "Accident 
Summary."  The  first  gives  a  list  of 
accidents  by  departments  or  by  fac- 
tories for  the  week,  classified  under 
these  headings:  machine  accidents,  tool 
accidents,  burns,  eye  accidents,  falls, 
handling  materials,  miscellaneous.  The 
"Compensation  Summary"  gives  by  de- 
partments or  plants  each  year  or  half 
year,  as  desired,  the  cost  of  compensa- 
tion, medical  expense,  etc.,  per  $100  of 
payroll,  and  per  1,000  man-hours 
worked. 

The  "Accident  Summary,"  usually 
submitted  monthly,  gives  by  depart- 
ment  or   plant  the   accident  rate   and  the 
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clearly  shown  in  the  engraving  that  but 
very  little  description  is  necessary.  It  con- 
sists of  a  cast  iron  bedplate  having  a 
projecting  rib  on  the  bottom  face  for 
fitting  into  the  T  groove  in  the  planer 
bed,  to  which  the  base  is  fastened  by  straps 
and  bolts.  One  side  is  made  solid  with 
the  base  and  on  the  other  there  is  a  slid- 
ing face  that  is  guided  by  transverse 
grooves  and  is  first  adjusted  against  the 
work  by  the  set  screws  and  then  held 
down  by  the  clamping  bolts  as  indicated 
by  the  dotted  lines. 

The  chuck  is  intended  to  be  used  in 
multiple.  That  is  a  number  of  them  are 
placed  end  to  end  on  the  planer  bed  so  as 
to  do  the  work  on  several  shoes  or  wedges 
at  the  same  time. 


Safety  Statistics 

To  assist  in  the  work  of  educating 
the  management,  the  executive  force 
and  the  foremen,  it  is  necessary  that 
each  factory  keep  a  few  simple  records; 
First  a  list  of  "Causes  of  Accidents"; 
second,      a      tabulated      "Compensation 


severity  rate.  The  accident  rate  is  the 
number  of  accidents  per  million  hours 
worked,  and  the  severity  rate  gives  the 
days  lost-time  per  1,000  hours  worked. 
Waste  in  industry  is  one  of  the 
greatest  economic  crimes  of  the  day 
and  the  waste  of  manpower  through 
needless  accidents  the  least  justifiable. 
Therefore,  it  behooves  all  persons  con- 
nected with  industry,  by  practice  and 
precept  to  exert  their  utmost  efforts 
to  eliminate  preventable  accidents.  By 
so  doing  they  become  members  of  the 
"Universal  Saving  Society."  The  costs 
are  practicallj'  nil  except  their  ow  n  con- 
scientious endeavors.  And  the  divi- 
dends— increased  production,  saving  of 
lost  time  wages,  the  prevention  of  suf- 
fering, and  the  elimination  of  anguish 
on  the  part  of  loved  ones — are  well 
worth  the  effort.  Not  only  so,  but  it 
would  appear  that  the  safety  commit- 
tees that  have  been  established  on  the 
railroads  and  elsewhere  are  getting  more 
expert  in  the  good  work  which  was  so 
noblv  begun. 
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Notes  on  Foreign  Railways 


Invitation    to    British    Railway    Men   to 
Go  to  France  and  Learn  Something 

French  engineering  firms  engaged  in  the 
manufacture  of  railway  equipment  join  in 
inviting  youfig  British  railway  men  to 
come  into  their  factories  during  the  sum- 
mer vacation  and  work  for  nothing.  This 
looks  friendly  as  far  as  educational  ad- 
vantages are  concerned,  but  not  kindly  as 
far  as  the  complete  lack  of  remuneration 
goes,  unless  the  invitation  is  reciprocal 
and  the  French  invited  to  go  to  Britain 
under  similar  conditions.  We  were  not 
aware  that  there  were  any  particular 
periods  of  vacation  among  British  rail- 
way men,  and  as  far  as  they  are  par- 
ticularly concerned,  young  and  old,  if 
all  that  is  said  be  true,  too  many  of  them 
are  having  enforced  vacations  already. 
Not  only  so,  but  during  the  summer 
months  both  nationalities  are  particularly 
clever  in  looking  after  the  welfare  of 
American    tourists,   with    tangible    results. 


nialiiials.  The  Queensland  railways  have 
had  the  heaviest  deficits.  Mr.  Hughes, 
the  prime  minister,  insists  that  the  gov- 
ernment can  raise  all  the  money  necessary 
for  the  purpose,  but  the  great  majority  of 
the  people  seem  to  be  of  the  opinion  that 
they  could  get  along  with  less  debt  and 
consequently  less  taxes  than  they  have 
to  attend   to  at  present. 


Strike  Deferred  on  the  Irish  Railways 

The  general  order  lengthening  the  hours 
of  labor  on  the  Irish  railways,  and 
against  which  a  strike  was  threatened  but 
has  been  deferred.  The  Minister  of  Labor 
in  the  new  Irish  cabinet  has  induced  the 
railway  men  to  stay  at  their  work  and 
some  kind  of  compromise  is  expected  in 
the  near  future.  The  dark  days  through 
which  the  Irish  people  have  passed  and 
are  still  passing  have  evidently  taught 
them  the  lessen  that  "it  is  better  to  bear 
the  ills  we  have  than  fly  to  others  that 
we  know  not  of." 


French    Getting    Tired    of    the     State 
Owned  Railways 

A  movement  is  on  foot  looking  toward 
the  leasing  of  the  French  railways.  As 
is  well  known  the  privately  owned  rail- 
ways are'  more  economically,  and  in  some 
respects,  better  operated  than  the  State 
owned  railways.  The  scheme  proposes 
giving  a  majority  of  votes  to  private  per- 
sons owning  shares.  One-third  of  the 
shares  would  be  retained  by  the  depart- 
ments and  communes  served  by  the  State 
railway,  and  two-thirds  would  be  sub- 
scribed for  by  the  public.  In  other  words 
the  French  people  are  getting  tired  of  the 
politicians   running  the  railways. 


Electrification    of    Bologna-Monfalcone 
Railway 

The  Director  General  of  Italian  State 
Railways  announces  that  the  administra- 
tion is  desirous  of  receiving  tenders  for 
the  electrification  of  the  Bologna- Venice- 
Monfalcone  railway  line,  which  work  is  to 
be  intrusted  to  private  enterprise.  Bids 
will  be  opened  on  .\pril  30,  1922,  at  the 
Direzione  Generale  Ferrovie  dello  Stato, 
Rome,  where  full  details  as  to  the  nature 
of  this  contract  may  be  consulted. 


Harnessing  the  River  Rhone 

A  report  showing  an  outline  of  the 
waterpower  in  France  has  just  been  pub- 
lished. It  furnishes  particular  reference 
to  the  River  Rhone  as  the  most  important 
source  of  potential  hydroelectric  power  in 
France.  Developments  are  proposed  of  a 
most  extensive  kind,  the  estimates  reaching 
as  high  as  $400,000,000.  The  financing  of 
the  project  will  be  accomplished  by  a 
gradual  carrying  out  of  the  entire  scheme 
extending  over  a  period  of  years. 

Of  particular  interest  to  American  manu- 
facturers is  the  opportunity  afforded  for 
participation  of  .\merican  capital  and  for 
the  sale  of  American-made  machinery  and 
supplies.  Practical  steps  have  already 
been  taken  toward  the  constitution  of  a 
great  national  Rhone  development  com- 
pany, and  there  is  little  doubt  that  force 
of  circumstances  will  compel  the  develop- 
ment, in  one  form  or  another,  of  this 
national  resource. 

Copies  of  the  above  report  and  of  the 
law  authorizing  the  power  development 
of  the  River  .Rhone,  together  with  an  out- 
line of  the  progressive  financing  scheme 
for  the  project,  may  be  obtained  from 
the  Electrical  Equipment  Division  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce or  from  the  Bureau's  district  offices 
bv  referring  to  Exhibit  No.   1178. 


and  new  lines,  these  are  shown  to 
amount  to  a  reduction  in  the  annual 
train  mileage  of  through  goods  trains, 
of  about  25  per  cent,  for  the  same  total 
ton  mileage.  At  the  same  time  the 
average  speed  of  travel  would  be  in- 
creased, the  total  time  for  the  double 
journey  being  reduced  from  about  56 
hours  to  26.  The  saving  in  new  wagons 
due  to  this  acceleration  of  service  was 
estimated  to  amount  to  approximately 
42.340-ton  wagons,  or  the  equivalent. 


The   Railway   Gauge   Question  in   Aus- 
tralia 

The  attempt  to  come  to  some  conclu- 
sion looking  towards  the  standardization 
of  the  railway  gauge  in  Australia  has 
again  been  postponed  evidently  for  the 
lack  of  funds.  In  common  with  other 
railways  all  over  the  world,  the  deficits 
in  1921  were  monumental,  owing  it  is 
reported   to   the   high    cost   of   labor   and 


Decapod   Locomotives   in   Russia 

During  recent  years  the  locomotive 
standards  in  certain  European  countries, 
and  notably  in  Russia,  have,  however, 
been  ad<Ied  to  by  the  adoption  of  ten- 
coupled  engines  embracing  both  the 
0-10-0  and  2-10-0  types.  This  develop- 
ment was  expedited  during  the  war, 
when,  early  in  1915,  it  became  apparent 
to  the  Russian  Government  that  the 
railway.-;  needed  more  locomotives  be- 
cause of  the  changed  conditions  of 
freight  traffic  and  of  the  new  require- 
ments imposed  on  the  railways  by  the 
outbreak  and  continuance  of  hostilities. 

The  adoption  of  certain  features  of 
design  ordinarily  associated  with  .\mer- 
ican  locomotive  practice  is  accounted 
for  to  some  extent  by  the  fact  that  the 
engines  were  built  in  the  United  States, 
and  that  the  designing  of  certain  de- 
tails was,  in  the  first  place,  left  to  the 
builders  in  order  to  enable  them  to 
deliver  the  locomotives  as  quickly  as 
possible.  Later,  however,  after  a  series 
of  very  thorough  tests  had  been  made 
in  Russia  with  the  first  lot  of  locomo- 
tives, which  proved  the  type  itself  to 
be  quite  satisfactory,  changes  in  the 
design  were  effected  in  order  to  bring 
them  into  conformity  with  the  usual 
Russian  design  and  the  railway  stand- 
ards of  that  country,  those  changes 
being  carried  under  the  superintendence 
of  an  eminent  Russian  engineer,  who 
was  sent  to  .^merica  for  this  particular 
purpo-^e. 


Railway  Electrification  in  Great  Britain 
Sir  Vincent  Raven,  speaking  before 
the  North-East  Coast  Institution  of 
Engineers,  England,  gave  examples  of 
savings  which  electrification  would  ef- 
fect on  an  existing  steam  railway,  250 
miles  single  track,  which  it  has  now 
been  decided  to  electrify.  Apart  from 
obviating    considerable    track    doubling 


Increase  of  Equipment  in  Poland 

In  July.  1919,  there  were  approximately 
2,127  locomotives.  4,859  passenger  cars, 
and  41.953  freight  cars  in  operation  in 
Poland.  During  the  following  two  years 
the  increase  had  reached  to  3,696  loco- 
motives. 8.489  passenger  cars,  and  8,790 
freight  cars.  This  amount  of  increased 
equipment  had  been  supplemented  by  the 
delivery  of  30O  locomotives  under  the 
terms  of  the  reparation  treaty.  The 
amount  of  motive  power  and  rolling  stock 
undergoing  repair  had  also  been  greatly 
reduced  during  the  period  referred  to, 
while  the  amount  of  track  in  operation 
which  had  been  reduced  to  a  little  over 
3,000  miles  early  in  1919  is  now  over  three 
times  that  amount. 
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Brake  Cylinder  Piston  Travel  and  Leakage 

Data  of  Comprehensive  Investigation  Tabulated 


For  many  years  the  proceedings  of  the 
Air  Brake  Associations  have  contained  dis- 
cussions on  the  effect  of  variation  in  brake 
cylinder  piston  travel,  and  it  has  been 
frankly  acknowledged  to  be  one  of  the 
evils  attendant  upon  the  use  of  the  air 
brake.  To  avoid  it  numerous  devices  have 
been  proposed  by  which  there  should  be 
an  automatic  compensation  for  the  wear  of 
the  brakeshoes  by  which  the  piston  travel 
should  be  kept  constant.  Many  of  them 
have  been  very  ingenious,  some  of  them 
quite  simple,  and  all  more  or  less  effective 
but  none  of  them  has  received  a  general 
application.  The  consequence  is  that  cars 
are  roaming  the  country  in  all  sorts  of 
condition  of  adjustment  and  with  a  range 
of  piston  travel  in  their  cylinders  that  few. 
even  among  the  best  informed,  have  any 
idea  of.  Add  to  this  range  of  piston  travel 
and  equally  wide  range  of  piston  leakage 
and  we  have  a  situation  that,  to  say  the 
least,  is  somewhat  startling  and  strikes 
smashing  blows  at  the  slogan  of  "safety 
first"  and  would  seem  to  substitute  in  its 
place  the  cry  of  a  lost  cause,  "let  him 
save  himself  who  can." 

Such  a  presentation  of  the  case  would 
be  hazardous  and  be  met  with  prompt 
denials  from  interested  parties  if  it  could 
not  be  substantiated  by  actual  figures  ob- 
tained in  the  field. 

About  a  year  and  a  half  ago  Johns- 
Manville,  Inc.,  made  an  investigation  as  to 
the  condition  of  brake  cylinders  and  their 
pistons,  which,  for  extent  and  thorough- 
ness, has  probably  never  been  equalled. 

Representatives  were  sent  to  seven  rail- 
road terminals,  located  as  follows,  in  the: 
Middle  Atlantic,  Southeast,  Middle  West, 
Southwest   and    Western    districts   of   the 
United   States. 

At  each  of  these  seven  terminals,  one 
hundred  cars  were  taken  at  random  and 
memoranda  made  of  each,  as  to  the  date  of 
the  inspection,  the  car  number  and  initial ; 
the  last  cleaning  point ;  the  shop  marks 
on  the  reservoir;  the  date  of  last  cleaning; 
the  piston  travel ;  the  rate  of  cylinder  leak- 
age per  minute  from  an  initial  pressure 
of  50  lbs. ;  the  type  of  triple  valve  on  the 
car;  the  type  of  brake  cylinder  whether 
8  in.  or  10  in.  in  diameter,  and  whether 
this  cylinder  was  combined  with  the  aux- 
iliary reservoir  or  detached. 

Certainly  this  was  a  comprehensive  in- 
vestigation and  when  the  territory  covered 
and  the  number  of  cars  examined  are  con- 
sidered it  may  fairly  be  assumed  to  be 
quite  representative  of  the  country  as  a 
whole. 

The  initials  on  the  cars  showed  that  in 
the  number  examined  there  was  a  repre- 
sentation of  every  large  system  in  the 
country  and  many  of  the  smaller  roads. 


The  classes  of  the  cars  embraced  every- 
thing to  be  found  in  ordinary  traffic.  The 
last  date  of  cleaning  showed  that  the  re- 
quirements of  the  regulations  were  being 
scrupulously  lived  up  to.  The  type  of 
triple  valves  encountered  covered  about 
everything  that   is  used   in  freight  traffic, 


from  ZYi  in.  to  12  in.,  and  that  the  leak- 
age varied  from  0  to  50  lbs.  per  minute 
with  a  brake  cylinder  pressure  of  50  lbs. 
per  square  inch,  meaning  that  some  cyl- 
inders would  lose  all  the  pressure  that 
they  might  have  in  one  minute,  and  that 
others  would   lose  none,   while  the   great 
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3.50 

175.98 

45.23 

57.68 

57.68 

72.24 

74.55 

74.. 55 

.75 

188.50 

42.34 

57.23 

57.23 

68.67 

73.97 

73.97 

4.00 

201.06 

40.52 

56.75 

56.75 

65.46 

73.40 

73.40 

.25 

213.65 

38.57 

56.29 

56.29 

62.46 

72.83 

72.83 

.50 

226.20 

36.66 

55.84 

55.84 

59.73 

72.28 

72.28 

.75 

238.76 

34.89 

55.39 

55.39 

57.15 

71.22 

71.22 

5.00 

251.33 

33.23 

54.96 

54.95 

54.95 

71.16 

71.16 

.25 

263.98 

31.67 

52.49 

54.51 

52.49 

70.64 

70.64 

.50 

276.46 

30.23 

50.41 

54.08 

50.41 

70.11 

70.11 

.75 

289.03 

28.87 

48.43 

53.66 

48.43 

67.99 

69.59 

6.00 

301.59 

27.58 

46.57 

53.24 

46.57 

65.56 

69.07 

.25 

314.16 

26.37 

44.84 

52.83 

44.84 

63.21 

68.56 

.50 

326.73 

25.23 

43.16 

52.42 

43.16 

61.09 

68.05 

.75 

339.29 

24.15 

41.59 

52.01 

41.59 

59.04 

67.89 

7.00 

351.86 

23.12 

40.11 

51.61 

40.11 

57.09 

67.06 

.25 

364.43 

22.15 

38.70 

51.22 

38.70 

55.25 

66.58 

.50 

376.99 

21.23 

37.37 

50.33 

37.37 

53.50 

66.09 

.75 

389.56 

20.35 

36.09 

50.45 

36.09 

51.84 

65.62 

8.00 

402.12 

19.52 

34.89 

50.07 

34.89 

50.25 

65.15 

.25 

414.69 

18.72 

33.73 

48.74 

33.73 

48.74 

63.75 

.50 

427.25 

17.96 

32.63 

47,29 

32.53 

47.29 

61.96 

.75 

439.82 

17.23 

31.58 

45.92 

31.58 

45.92 

60.26 

9.00 

452.39 

16.54 

30.57 

44.59 

30.57 

44.59 

58.62 

.25 

464.96 

15.87 

29.60 

43.33 

29.60 

43.33 

57.06 

.50 

477.52 

16.22 

28.68 

42.12 

28.68 

42.12 

55.57 

.75 

490.09 

14.62 

27.79 

40.96 

27.79 

40.96 

54.13 

10.00 

502.65 

14.04 

26.94 

39.85 

26.94 

39.85 

52.75 

.25 

515.22 

13.47 

26.13 

38.78 

26.13 

38.78 

51.43 

.50 

527.79 

12.93 

25.34 

37.75 

25.. 34 

37.75 

50.15 

.75 

540.36 

12.41 

24.58 

36.75 

24.58 

36.75 

48.93 

11.00 

552.92 

11.91 

23.85 

35.80 

23.85 

35.30 

47.75 

.25 

565.49 

11.42 

23.15 

34.88 

23.15 

34.88 

46.61 

.■50 

578.05 

10.96 

22.48 

34.00 

22.48 

34.00 

45.52 

.75 

590.62 

10.51 

21.82 

33.14 

21.82 

33.14 

44.46. 

12.00 

603.19 

10.07 

21.19 

32.31 

21.19 

32.31 

43.44 

BR.\KE    CYLINDER    PRESSURE    DEVELOPED    FOR    VARIOUS    PISTON    TRAVELS    IN 
8    INCH    BRAKE    CYLINDER 


so  that  the  impartiality  of  the  investiga- 
tion is  above  reproach. 

Of  all  the  items  noted,  the  piston  travel 
and  the  brake  cylinder  leakage  are  the 
two  that  are  of  interest,  and  are  the  two, 
the  determination  of  which  was  the  ob- 
ject of  the  investigation. 

It  was  found  that  the  piston  travel  varied 


majority  would  strike  hither  and  yon  be- 
tween the  two  extremes. 

In  addition  to  the  data  obtained  in  the 
field  in  the  original  investigation,  a  cal- 
culation has  been  made  of  the  initial  pres- 
sure that  would  be  developed  in  the  brake 
cylinder  by  various  reductions  from  brake 
pipe  pressure  of  70  lbs.  and  90  lbs.   for 
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both  8  in,  and  10  in.  diameter  of  cylinders. 
For  the  8  in.  cylinders  a  clearance  .space 
of  125  cu.  in.  wa.s  assnnied,  and  for  the 
10  in.  cylinder,  a  clearance  of  150  cu.  in. 
The  calculations  cover  a  range  of  piston 
travel  from  3i/i  to  12  in,,  varying  by  %  in. 
Air  brake  men  will  grasp  the  significance 
of  this  table  at  a  glance,  hut  there  are  some 
peculiarities  about  the  figures  that  may 
need  some  explanation  to  those  who  are 
not  actively  engaged  in  air  brake  work. 


flow  into  it  from  the  auxiliary  reservoir, 
the  pressures  in  the  auxiliary  reservoir 
and  the  brake  cylinder  equalize  at  a  point 
above  that  of  the  brake-pipe,  dependent 
upon  the  size  of  the  brake  cylinder  space. 
Also  a  given  amount  of  air  on  a  brake- 
pipe  reduction  that  can  find  accomtnoda- 
tion  in  the  brake  cyliixler  will  develop 
the  same  brake  cylinder  pressure  whether 
the  reduction  is  made  from  a  brakcpipc 
and  auxiliary  reservoir  pressure  of  70  lbs. 
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3.50 

274.89 

46.98 

58.04 

58.04 

75.02 

75.02 

75.02 

.75 

2P4.53 

44.25 

57.54 

57.54 

71.24 

74.41 

74.41 

4.00 

314.16 

41.75 

57.04 

57.04 

67.61 

73.80 

73.80 

.25 

333.80 

39.46 

56.56 

56.56 

64.27 

73.19 

73.19 

.50 

353.43 

37.35 

56.07 

56.07 

61.19 

72.60 

72,60 

.75 

373.07 

35.40 

55.59 

55.59 

58.34 

72.02 

72.02 

6.00 

392.70 

33.53 

55.13 

55.13 

55.70 

72.43 

72.43 

.25 

412.34 

31.90 

53.24 

54.66 

53.24 

70.87 

70.87 

.50 

431.97 

30.33 

50.95 

54.21 

50.95 

70.31 

70.31 

.75 

451.61 

28.84 

48.80 

53.75 

48.80 

68.75 

69.75 

6.00 

471.24 

27.48 

46.79 

53.31 

46.79 

66.11 

69.20 

.25 

490. SS 

26.19 

44.91 

52.38 

44.91 

63.64 

68.66 

.50 

510.51 

24.97 

43.14 

52.44 

43.14 

61.31 

68.12 

.75 

530.15 

23.83 

41.47 

52.01 

41.47 

59.11 

67.59 

7.00 

549.78 

22.75 

39.89 

51.59 

39.89 

57.04 

67.08 

.25 

569.42 

21.73 

38.41 

51.17 

38.41 

55.09 

66.56 

.50 

589.05 

20.76 

36.99 

50.75 

36.99 

53.23 

66.05 

.75 

608.69 

19.84 

35.65 

50.25 

35.65 

51.47 

65.55 

8.00 

628.32 

18.98 

34.39 

49.81 

34.39 

49.80 

65.05 

.25 

647.96 

18.14 

33.18 

48.22 

33.18 

48.22 

63.25 

.50 

667.59 

17.35 

32.03 

46.71 

32.03 

46.71 

61.38 

.75 

687.23 

16.60 

30.92 

45.25 

30.92 

45.25 

59.60 

9.00 

706.86 

15.88 

29.89 

43.88 

29.89 

43.88 

57.90 

.25 

726.50 

15.20 

28.89 

42.58 

28.89 

42.58 

56.27 

.50 

746.13 

14.54 

27.93 

41. .'52 

27.93 

41.32 

54.71 

.75 

765.77 

13.91 

27.02 

40.12 

27.02 

40.12 

53.22 

ICXOO 

785.40 

13.31 

26.14 

38.97 

26.14 

38.97 

51,80 

.25 

805.04 

12.74 

25. .30 

37.87 

25.. 30 

57.37 

50.43 

.50 

824.67 

12.19 

24.49 

36.31 

24.49 

36.81 

49.12 

.75 

844.31 

11.55 

23.72 

35.79 

23.72 

35.79 

47.36 

11.00 

863.94 

11.14 

22.93 

34.81 

22.98 

34.81 

46.65 

.25 

883.58 

10.65 

22.26 

33.87 

2ld.26 

33.87 

45.48 

.50 

903.21 

10.18 

21.57 

32.97 

21.57 

32.97 

44.. 36 

.75 

922.85 

9.72 

20.91 

32.10 

20.91 

32.10 

43.23 

12.00 

942.48 

9.29 

20.27 

31.26 

20.27 

31.26 

42.24 

BRAKE  CYLINDER  PRESSU 


;E  DEVELOPED  FOR  VARIOU.^l 
l-INCH   BRAKE  CYLINDER. 


PISTON  TRAVELS  IN 


that  point  for  all  piston  travels  of  5  in. 
or  less.  Hence  it  follows,  that,  when  the 
piston  travel  meets  this  condition  it  makes 
no  difference  whether  a  reduction  of  15 
lbs.  or  20  lbs.  is  made,  the  brake  cylinder 
pressure  remains  the  same.  With  a  travel 
of  more  than  5  in.  the  15  lbs.  from  the 
reservoir  builds  up  its  own  pressure  in 
the  brake  cylinder  while,  for  a  20-lb.  re- 
duction, the  auxiliary  reservoir  and  brake 
cylinder  pressures  continue  to  equalize 
until  the  piston  travel  has  reached  8  in., 
when  the  auxiliary  reservoir,  brakepipe 
and  brake  cylinder  are  equalized  at  about 
50  lbs. 

Likewise  with  a  90-lb.  brakepipe  pres- 
sure. The  pressures  developed  for  20-lb. 
and  25-lb.  reduction  are  the  same  for  piston 
travels  of  5j4  in.  or  less,  while  the  aux- 
iliary reservoir  and  brake  cylinder  equal- 
ize for  all  travels  of  8  in.  or  less. 

These  are  the  factors  that  make  for  the 
varying  brake  cylinder  pressures  that  are 
so  harassing  in  train  operation.  Take  tlie 
extremes  of  3]/i  in.  and  12  in.  travel  for 
the  8  in.  cylinder  for  example.  The  pres- 
sures developed  are  45.23  lbs.  and  10.07  lbs. 
per  square  inch  respectively  for  a  10-lb. 
brakepipe  reduction,  while  for  the  10-in. 
cylinder  the  difference  is  even  greater.  As 
the  reductions  increase  the  differences  de- 
crease, but  they  are,  at  the  best,  almost 
two  to  one. 

This  is  enough  to  cause  annoyance  but 
the  trouble  dees  not  end  there.  We  have 
still  the  varying  leakages  to  contend  with 
and  this  knows  no  law. 

In  order  to  show  as  to  just  what  this 
may  lead  to  and  what  it  means  in  brake 
cylinder  pressures  the  details  of  the  results 
of  the  investigation  at  one  of  the  terminals 
is  given  in  full. 


It  is  the  feature  of  the  triple  valve  that, 
when  a  brake-pipe  reduction  has  been  made 
for  the  purpose  of  making  an  application 
the  compressed  air  flows  from  the  auxili- 
ary reservoir  into  the  brake  cylinder  until 
it  (the  pressure  in  the  auxiliary  reservoir) 
has  equalized  with  that  of  the  brake  pipe. 
But  if  it  should  so  happen  that  the  space  in 
the  brake  cylinder  is  not  large  enough 
to    receive    the    air    that    would    naturally 


or  90  lbs.  For  example,  as  the  10  lbs. 
can  flow  into  the  cylinder  even  for  the 
short  piston  travel  of  3^4  in.,  the  pressure 
developed  will  be  the  same  for  both  a  70- 
Ib.  and  a  90-lb.  brake  pipe  pressure. 

But  on  a  15-lb.  reduction  from  70  lbs. 
brake  pipe  pressure  with  a  10  in.  cylinder 
the  brakepipe  pressure  falls  at  once  to 
55  lbs.,  but  the  auxiliary  reservoir  and 
brakepipe    pressures    will    equalize    above 


Brake 

Cylinder 

Leakage 

Pressure 

Per  Min. 

Initial 

at  end  of 

Piston 

from 

Diam. 

Pressure 

IMin. 

Trave 

50  Lbs. 

Cvl. 

Lbs.  Per 

Lbs.  Per 

Ins. 

in  Lbs. 

Ins. 

Sq.  In. 

Sq.  In. 

9 

2 

10 

15.88 

14.94 

734 

11 

8 

20.35 

14.39 

m 

3 

8 

18  33 

16.80 

m 

7 

8 

17.23 

13.78 

6/2 

1/. 

8 

25.23 

24.32 

9'A 

16 

8 

15.22 

7.82 

6'/s 

1 

10 

26.83 

26.19 

6^ 

27 

10 

23.83 

7.75 

8'4 

2H 

8 

18.72 

17.43 

5>/, 

1 

10 

30.33 

29.64 

6'/s 

IK2 

10 

26.83 

25.87 

9'/, 

1 

8 

15.22 

14.76 

7 

4 

8 

23.12 

20.78 

im 

19 

10 

9.72 

2.55 

Wa 

14 

10 

23.83 

15.49 

m 

1 

10 

24.38 

23.78 

7V. 

\V2 

s 

21.23 

20.40 

8'4 

38 

8 

18.72 

0.00 

9V, 

19 

8 

15.87 

6.89 

10 

22 

8 

14.04 

4.27 
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Brake 
Cylinder 
Leakage 
Per  Min. 
Piston      from 
Travel    50  Lbs. 
Ins.       in  Lbs. 
8^  I 

8  2V2 

24 
36 
16 
19 
16 

50 

15 
1 
7 

23 


6K. 

6 

6^ 

6 

4/2 

8^ 

W^ 

m 

6/2 
12 
■&% 
7 

5^ 
554 
6 

8^ 
854 

9Ka 

754 

6 

9 

12 
7 

8M 
8^ 

11 
8-4 
9^ 
5/2 
8J4 
W^ 
7/. 
4/2 
8 
75^ 

m, 

8 
7 
6 

7^i 

6 

7M 

6 

7 

554 

7/2 

6 

Wa 
4'A 

9/. 

6K' 

8 

654 

6 

754 

4-^ 

414 


0 
16 
22 
17 
6 
14 

2 
12 
50 
22 
17 
22 

5/2 
20 

4 
45 

1 
15 

0 

6 

2 
32 

7 

1 

5 

4 
32 
11 
30 

9 
12 

3 

1 
21 

0 

4 

2K2 

2 
27 

3 

30 
24 
50 
32 

4 

5 
43 
35 
25 

5 


Initial 
Diam.  Pressure 

Cyl.  Lbs.  Per 

Ins.  Sq.  In. 

8  18.72 

8  19.52 

8  25.23 

8  27.58 

10  25.56 

10  27.48 

10  37.35 

10  17.35 

8  28.87 

10  19.84 

8  17.96 

10  24.97 

10  9.29 

8  19.11 

10  22.75 

10  31.90 

8  31.67 

10  27.48 

8  18.72 

8  17.23 

8  15.22 

10  2L73 

8  27.58 

8  16.54 

8  10.07 

10  22.75 

8  17.23 

10  16.% 

8  11.91 

8  18.72 

8  15.87 

10  30.33 

10  17.35 

8  17.23 

8  21.23 

10  37.35 

8  19.52 

8  20.35 

10  21.23 

8  24.15 

8  19.52 

10  22.75 

8  27.58 

8  32.42 

10  21.73 

8  27.58 

10  19.84 

8  27.58 

10  22.75 

10  28.84 

8  26.37 

10  20.76 

8  27.58 

8  26.37 

8  36.66 

8  20.35 

10  14.54 

8  25.23 
18.98 
26.19 
27.48 
19.84 
40.60 
36.66 


Pressure 
at  end  of 
1  Min. 
Lbs.  Per 
Sq.  In. 
.    18.20 
18.20 
10.42 
4.05 
15.60 
15.09 
24.48 
15.62 
0.00 
11.83 
17.46 
20.68 
.76 
16.50 
22.78 
20.38 
15.90 
16.40 
15.62 
10.32 
14.30 
14.98 
0.00 
5.92 
3.56 
10.03 
14.52 
7.17 
10.26 
0.00 
15.40 
19.89 
17.35 
14.27 
20.12 
11.61 
15.82 
19.81 
18.46 
21.75 
2.60 
16.38 
7.98 
25.87 
14.98 
25.62 
19.31 
13.86 
22.75 
26.15 
24.79 
19.74 
9.94 
24.47 
12.84 
7.35 
0.00 
5.48 
16.90 
23.03 
0.00 
1.16 
19.24 
32.69 


6 

4V2 

6 

9i4 

8 

S^/s 

4J4 

9.^^ 

Wa 

Wa 

m 

7% 


21 

14 
38 
22 
50 

\y 
1^ 

4 

13 
15 

3 
42 

0 
15 
12 


8  19.52  8.41  with  a  10-lb.  brake  pipe  reduction  and  the 

8  27.58  18.43  pressure  remaining  in  the  cylinder  at  the 

8  22.15  .49  end  of  one  minute  under  a  leakage  pro- 

10  28.84  14.04  portional    to    that   obtained    with    a  50-lb. 

8  36.66  0.00  initial    pressure.     The  calculation    of   the 

8  27.58  26.60  leakage   for  each  case  was  based  on  the 

10  13.91  13.25  hypothesis    that    the    leakage    is    propor- 

10  1898  16.90  tional    to    the    absolute    initial    pressure. 

8  30.92  21.76  This  will  make  the  leakage  a  trille  high, 

10  37.35  25.30  but  by  a  difference   from  the  actual  that 

10  16.21  14.78  is  negligible.     In  order  to  emphasize  this 

10  28.84  .58  condition,    a   diagram   has   been   prepared 

8'  28.87  28.87  showing  the  variations.     In  this  diagram 

8  20.35  12.23  the  unshaded  upper  portion  added  to  the 

10  19.84  13.43  shaded  lower  portion  represents  the  initial 

10  30.33  22.68  pressure  as  developed  with  a  10-lb.  brake 


4S-SO 


36-40 
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A/or/'h/vesf  C^o  Ter/n/rro/^) 

fVestcr/T 


/f^Si/l-TS  or  TEST'S 
24. 9  '^  Lea(:ec/  S/6s.  &  Less 
7S.  /  fa         -      oyer  s  ^ds. 
6/.  6^         "         '    /o 
"fe.e^         "        -   /s 

2f.  /  ^         .  -  ..    2S 

Average  LedA:ooe  /or 

70C>  Car^  -//./9/6^. 


O/y^  M/Afur£i 


BR.MCE    CYLINDER    LEAKAGE    TESTS    MADE    ON    70O    FREIGHT    CARS    CAUGHT    AT 

RANDOM    AT    SEVEN    DIFFERENT   TERMINALS    IN    U.    S.   A.,    1920    (100    CARS   TESTED 

AT  EACH   TERMINAL) 

In  addition  to  the  data  gathered  in  tho  pipe    reduction.      The    lower    shaded    por- 

field,   and   bearing  directly  on  the   matter  tion    represents    the    pressure    remaining 

in  hand,  there  have  been  added  two  columns  in  the  cylinder  at  the  end  of  one  minute, 

showing   the   initial    pressure   that   would  This   condition  is  even  worse   than  the 

have  been  developed  in  the  brake  cylinder  first.     On  some  cars  there  is  no  pressure 
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remaining;  on  others  there  has  been  no 
diminution  of  pressure,  and  the  last  con- 
dition of  those  cars  is  worse  tha:i  the 
first.  This  means,  cycling,  recharging, 
shocks  and  the  making  of  excessive 
stresses  between  cars  with  possible  lircak- 
in-twos. 

The  report  deals  in  detail  with  the  in- 
vestigations at  the  several  terminals  witli 
the  following  general  results,  showing  the 
number  of  cars  falling  within  the  limits 
of  the  piston  travel  and  leakage  per  min- 
ute from  SO  lbs.  as  specified. 

Table    No.    1 

Piston    travel    3yi-  4  in 3 

Piston    travel    4j4-  S  in 9 

Piston    travel     SJ4- 6  in 35 

Piston    travel    6J4-  7  in 28 

Piston    travel    7J4-  8  in 11 

Piston    travel     8J4-  9  in 6 

Piston    travel     9'4-I0  in 4 

Piston    travel  10!4-11  in 3 

Piston    travel  II  ^i-12  in 1 

Leakage    5    lbs.    or    less 24 

Leakage     S.5-I0  lbs 16 

Leakage   lO.S-IS  lbs II 

Leakage      16-20  lbs 16 

Leakage      21-25  lbs 6 

Leakage      26-30  lbs 13 

Leakage      31-35  lbs 3 

Leakage      36-40  lbs 3 

Leakage      41-45  lbs 1 

Leakage      46-50  lbs 7 

Table    No.   2 

Piston    travel    3^- 4  in 2 

Piston    travel    4j4-  5  in 17 

Piston    travel     5^-  6  in 21 

Piston    travel    6%-  7  in 27 

Piston    travel    7j4-  8  in 17 

Piston    travel    8^- 9  in 12 

Piston    travel    9:^-10  in 4 

Leakage    5    lbs.    or    less 21 

Leakage     5.5-10  lbs 19 

Leakage   10.5-15  lbs 15 

Leakage      16-20  lbs 11 

Leakage     21-25  lbs 14 

Leakage      26-30  lbs 4 

Leakage      31-35  lbs 4 

Leakage      36-40  lbs 3 

Leakage      41-45  lbs 0 

Leakage      46-50  lbs 9 

T.\BLE     No.     3 

Piston    travel     4;4-  5  in 7 

Piston    travel     5^-  6  in 23 

Piston   travel    6^-  7  in 19 

Piston    travel     7;4-  8  in 21 

Piston    travel    8^- 9  in 18 

Piston    travel    9^-10  in 8 

Piston    travel  1054-11  in 0 

Piston    travel  11J4-12  in 4 

Leakage    5    lbs.    or    less 41 

Leakage     5.5-10  lbs 6 

Leakage   10.5-15  lbs 14 

Leakage      16-20  lbs 10 

Leakage      21-25  lbs 11 

Leakage      26-30  lbs 4 

Leakage     31-35  lbs 4 

Leakage      36-40  lbs 3 

Leakage     41-45  lbs 3 

Leakage      46-50  lbs 4 


Table    No.    4 

Piston    travel     3'/a-  4  in 0 

Piston    travel    4^4-  5  in 8 

Piston    travel    Sj^- 6  in 17 

Piston    travel    6'4-  7  in 23 

Piston    travel     7'4-  8  in 23 

Piston    travel    S'A-  9  in 13 

Piston    travel    9'4-lO  in 6 

Piston    travel  1014 -11  in 7 

Piston    travel  \l'A-\2  in 3 

Too 

Leakage    5    lbs.    or    less 21 

Leakage     5.5-10  lbs 15 

Leakage    10.5-15  lbs 18 

Leakage      16-20  lbs II 

Leakage      21-25  lbs 12 

Leakage      26-30  lbs 5 

Leakage      31-35  lbs 6 

Leakage      36-40  lbs 4 

Leakage      41-45  lbs 2 

Leakage     46-50  lbs 6 

Table    No.    5 

Piston    travel    3y3- 4  in 2 

Piston    travel    4^4-  5  in 9 

Piston    travel    S;4- 6  in 17 

Piston    travel    654-  7  in 28 

Piston    travel    754- 8  in 18 

Piston    travel    854-  9  in ^^ 

Piston    travel    954-10  in 8 

Piston    travel  1054-11  in 3 

Piston    travel  1154-12  in 1 

Leakage  5  lbs.  or  less 25 

Leakage     5.5-10  lbs 10 

Leakage    105-15  lbs 16 

Leakage      16-20  lbs 13 

Leakage      21-25  lbs H 

Leakage      26-30  lbs 1 1 

Leakage      31-35  lbs 6 

Leakage      36-40  lbs 3 

Leakage      41-45  lbs I 

Leakage      46-50  lbs 4 

Table    No.    6 

Piston    travel     3V2-  4  in 2 

Piston    travel     454-  5  in 12 

Piston    travel    554-  6  in 1^ 

Piston    travel    654-  7  in 14 

Piston    travel    754-  8  in 20 

Piston    travel    854-  9  in ^ 

Piston    travel    954-10  in 8 

Piston    travel  1054-11  in 8 

Piston    travel  1154-12  in 10 

Leakage    5    lbs.    or    less 19 

Leakage     5.5-10  lbs 22 

Leakage    10.5-15  lbs 10 

Leakage      16-20  lbs 8 

Leakage      21-25  lbs 8 

Leakage      26-30  lbs 7 

Leakage      31-35  lbs 6 

Leakage      36-40  lbs 3 

Leakage      41-45  lbs 2 

Leakage      46-50  lbs 15 

Table    No.    7 

Piston    travel     3Vs-  4  in 1 

Piston   travel    454-  5  in ^ 

Piston    travel     554-  6  in 22 

Piston    travel    6^-  7  in 40 

Piston    travel    754-  8  in 19 

Piston    travel    854"  9  in 5 

Piston   travel    954-10  in 3 

Piston    travel  1054-11  •" .■  ■     2 

100 


Leakage  5  lbs.  or  less 23 

Leakage     5.5-10  lbs 7 

leakage    10.5-15  lbs 21 

Uakagc       16-20  lbs 14 

Leakage      21-25  lbs 12 

Leakage      26-30  lbs 13 

Leakage      31 -35  lbs 4 

Leakage      36-40  lbs 4 

Leakage      41-45  lbs 1 

Leakage      46-50  lbs 1 

Summary   of   Au.   Leakage   Tables 

Leakage  S  lbs.  or  less  174 — 24.9% 

Leakage    5.5-10  lb 95—13.5% 

Leakage  10.5-15  lb 105—15.0% 

Leakage  16.0-20  lb 83— 1 1.9% 

Leakage  21.0-25  lb.     74—10.6% 

Leakage  260-30  lb 57—  8.1% 

Leakage  31.0-35  lb 33—  4.7% 

Leakage  36.0-40  lb 23—  3.3% 

Leakage  41.0-45  lb 10—  1.4% 

Leakage  46.0-50  lb 46—  66% 


700-100.0% 
Aver.\ges  of  Leaking  and  Piston  Travel 

Pressure 

^ 1/ ^ 

Piston       Leakage  After 

Travel     (PerSO#)     Initial         1  Min. 

Table  1....6.62  17.32  25.69  16.26 

Table  2.... 6.61  17.25  25.85  15.19 

Table  3.... 7.20  14.33  22.80  14.73 

Table  4.... 7.45  17.55  22.57  13.14 

Table  5.... 7.19  17.02  23.52  13.68 

Table  6.... 7.71  20.08  21.78  10.97 

Table  7.... 6.75  16.53  24.91  14.38 

Average    7.09  17.15  23.87  14.05 

Average     Leakage    for     Pressure 
Developed 

Table  1—  9.43#  Table  5—  9.84# 

Table  2— 10.66#  Table  6— 10.81  # 

Table  3—  8.44#  Table  7— 10.00# 
Table  4—  9.43  # 

.\vERAGE     Leakages     for     Pressure 
Developed 

Table  1  9.43 

Table  2 10.66 

Table  3  8.44 

Table  4 9.43 

Table  5  9.84 

Table  6 10.81 

Table  7  10.00 

Summary  of  Piston  Travel 

Piston  travel     35^-  4  in 17  2.4% 

Piston  travel    454-  5  in 86  12.3% 

Piston  travel     554- 6  in 1^9  21.3% 

Piston  travel    654-  7  in 181  25.9% 

Piston  travel    754-  8  in 126  18.0% 

Piston  travel     854-  9  in 66  9.4% 

Piston  travel     954-10  in 33  4.7% 

Piston  travel  1054-11  in 27  3.9% 

Piston  travel  1154-12  in 15  2.1% 

700  100.0% 

Diagrams  are  presented  showing  the 
variations  in  the  leakage  of  the  cars  taken 
at  one  of  the  terminals  represented  at  No. 
4,  from  which  it  will  be  seen  that  the  ef- 


76 


KA1L\\AY     AND     LOCOMOTIVE     EMGINEERING 


March,    1922 


fects  would  be  more  than  detrimental  to 
braking  efficiency  if  the  cars  were  to  be 
arranged  in  a  train  in  the  order  in  which 
they  were  caught  and  numbered  in  the 
yard.     Leakages  jumping  from  3^  lbs.  to 


the  700  cars  as  tabulated  in  the  summary. 
A  third  diagram  gives  the  averages  of  the 
leakages  of  each  group  of  cars  as  given 
in  the  general  summary.     For  example: 
The   first  group  shows   that  there  were 


per  minute,  of  which  there  were  95,  aver- 
aged 7.6  lbs.  per  minute  and  so  on. 

The  startling  point  of  all  this  is  that  only 
24.9  per  cent  of  the  cars  examined 
showed  a  leakage  of  S  lbs.  per  minute  or 


DIAGRAM    SHOWING   THE    AVERAGE   LEAKAGE    FOR    EACH   GROUP   OF  CARS   FROM    0  TO    50   LBS.     TOTAL 

NUMBER    OF    CARS    TESTED    700. 


-f|-iH4H:fr+Hy-^Ui|f!m 


Cars  •v.*'«>*^!!Lt'9^^Si^^^^£3^!§!S§«5«§^?555?^§!g5§§SJ!R!SS§§5§§§§^StSS!f 
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SO  lbs.  per  minute  between  two  consecu- 
tive cars  and  back  to  3'/2  lbs.  again  two 
cars  later,  would  not  be  conducive  to  safe 
grade  braking. 

A  second  diagram  shows  the  leakage  on 


174  cars  having  a  leakage  of  5  lbs.  per 
minute  or  less.  The  average  leakige  of 
these  174  cars  was  2.5  lbs.  as  given  in  the 
diagram.  Likewise  the  group  of  cars  in 
the  leakages  summary  from  5.5  to  10  lbs. 


less,  and  that  only  18.0  per  ceni  of  the 
cars  had  a  piston  travel  falling  within 
the  range  of  from  754  >"•  to  ^  in. 

The    scope    of    the    investigation    was 
so  great  that  it  undoubtedly  represents  the 
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DIAGRAM    SHOWINll    INITIAL    PRESSllRKS    RESULTING    FROM    AT    10    LB.    BRAKE   PIPE   RKDIC   IK  )N  AND  I'KKSSURE  REMAINING 

AT    THE    END    OF  ONE   MINUTE. 


average  comlitii)ii  of  the  air  hrako  ciiiiiii- 
ment  throughout  the  country,  and  it  shows 
further  that  that  equipment  is  in  a  deplor- 


able    state      of     much     needed     repairs.      arises    as    to    what   can    be    done   to    im- 
The   condition    must,    therefore,    be    ac-      prove    it    by    those    who    are   qualified   to 
ceptcd  as  a  proven  fact  and  the  question      make  improvements. 


Comparative  Tests  of  Steel  at  High 
Temperatures 


At  the  last  meeting  of  the  American 
Society  for  Testing  Materials,  Mr.  R.  S. 
MacPheran  presented  a  paper  on  some 
Comparative  Tests  of  Steels  at  High  Tem- 
perature that  were  made  in  the  laboratory 
of  the  AllisjChalmers  Co.  at  Milwaukee. 
Wis.  The  temperatures  to  which  tlie  steels 
were  raised  for  testing  ran  up  to  about 
1300°  Fahr,  which  was  up  to  an  approxi- 
mation to  those  obtained  in  internal  com- 
bustion engines.  The  points  of  especial 
interest,  however,  are  those  showing  the 
behavior  of  steels  at  temperatures  that 
come  within  the  range  of  ordinary  prac- 
tice. 

The  steels  tested  included  open  heartli. 
carbon,  nickel,  chrome-high-nickel,  chrome- 
vanadium  and  high  manganese  steels. 
The  tests  were  made  for  tensile  strength, 
limit  of  elasticity  and  elongation. 

There  was  one  feature  in  which  all  of 
the  tests  agreed.  Starting  with  a  base 
temperature  of  100°  Fahr.  the  tensile 
strength  decreased,  as  the  temperature  was 
increased  and  then  under  a  further  in- 
crease of  temperature  the  tensile  strength 
also  increased,  usually,  but  not  always  ris- 
ing to  a  strength  above  that  which  it 
possessed  at  100°.  Then  after  reaching 
a  maximum  there  was  a  rapid  fall  in  ten- 
sile strength  as  the  temperature  was  raised 
still    higher. 

The  point  at  which  these  changes  occur 
varies  with  the  different  steels  for  there  is 
no  one  temperature  at  which  all  steels 
will  show  a  decided  change  in  physical 
properties,  as  this  point  will  vary  in  steels 
of  different  compositions  or  treatments. 
The  maximum  tensile  strength,  however. 
Ifor  rolled  carbon  steel,  annealed,  and 
forged  .3.25  per  cent  nickel  steel,  annealed, 
occur  at  between  600°  and  650°  Fahr. 
And  the  maximum  tensile  strength  usually 
occurs  at  a  higher  temperature  than  the 
minimum  ductility. 

The  final  .sharp  fall  in  tensile  strength, 
referred  tn.  especially  in  the  case  of  heat- 


treated  steels,  usually  occurs  uheii  tlie 
temperature  has  been  raised  to  about  800° 
Fahr. 

The  effect  of  nickel  in  small  amounts  is 
slight,  but  in  large  percentages  it  tends 
to  lower  the  temperature  at  which  ten.sile 
strength  begins  to  decline.  Steel  contain- 
ing nickel  is  also  the  only  steel  examined 
where  the  ductility  materially  diminishes 
at  the  higher  temperatures.  It  may  here 
be  noted  that  the  same  property  was  ob- 
served in  the  one  set  of  forged  monel 
metal  bars. 

The  alloy  steels  containing  chromium 
are  less  affected  by  rise  in  temperature 
than  carbon  steels.  The  curves  of  the 
tensile  loads,  elongation  and  reduction  all 
run  out  more  nearly  straight  than  in  car- 
bon steels  and  the  maximum  loads  occur 
at  higher  temperatures.  It  is  true  that  the 
carbcn  steels  were  not  heat  treated  and  it 
is  possible  that  quenching  and  tempering 
would  alter  the  shape  of  these  curves. 

The  results  so  far  obtained  would  in- 
dicate that  the  introduction  of  metals 
forming  carbides  tends  to  strengthen  steels 
at    high    temperatures. 


New  Method  of  Forging  Wheel  Centers 

A  new  process  for  producing  disc-center 
wheels  has  been  developed  in  England  and 
carried  on  at  Coventry  by  the  Powell. 
Brett  Company.  The  process  consists  in 
turning  out  wheel  centers  in  the  shape  of 
drop  forgings  by  means  of  special  ham- 
mers. The  wheel  centers  are  produced 
direct  from  an  ingot  by  a  special  process, 
and  the  cast  condition  of  the  steel  under 
powerful  drop  hammers  is  broken  down 
into  a  proper  forged  state.  The  final  oper- 
ation of  stamping  ceases  practically  at  the 
critical  period  of  temperature  of  the  steel 
and  the  center  leaves  the  dies  with  the 
material  in  what  is  said  to  be  an  ideal 
state,  uniform  in  shape,  perfectly  balanced 
and     possessing     a     ductility     and     tensile 


strength  leaving  little  to  be  desired  for 
this  class  of  steel.  The  production  of 
wheel  centers  by  this  method  involves  the 
employment  of  a  very  powerful  drop 
hammer  of  special  design. 


Pennsylvania's  Rail  Supi^y  for  1922 

Since  the  New  Year  the  Pennsylvania 
has  placed  orders  for  80,000  tons  of  steel 
rails,  although  the  amount  on  hand  is 
about  75,000  tons,  besides  a  large  supply 
of  used  rail  in  good  condition  for  lighter 
service  on  branch  lines  and  other  less  im- 
portant tracks.  Practically  all  of  the  rail 
ordered  for  delivery  this  year  will  be  of 
the  heaviest  section,  weighing  130  pounds 
to  the  yard.  The  orders  are  divided  as 
follows:  Carnegie  Steel  Company,  40,000 
tons ;  Bethlehem  Steel  Company,  18,000 
tons ;  Cambria  Steel  Company,  18,000 
tons  and  Lackawanna  Steel  Company. 
4,000  tons. 


Motive    Power   and   Rolling    Stock 
Statistics 

In  the  matter  of  a  comparison  be- 
tween American  railroad  equipment 
and  that  of  other  countries,  it  need 
hardly  be  called  to  mind  for  instance 
that  American  locomotives  are  gen- 
erally twice,  and  in  many  cases  three 
times,  as  powerful  as  those  of  any  other 
country  given,  except  Canada;  and  con- 
sequently, in  respect  to  hauling  power, 
the  figure  of  68,592  should  be  rather 
150,000  in  comparison  with  Great  Bri- 
tain, France  or  Germany.  The  same 
thing  is  true  of  passenger  cars  and 
freight  cars,  the  former  probably 
averaging  from  50  to  100  per  cent  larger 
than  the  average  passenger  car  in 
European  countries,  and  the  capacity 
of  the  freight  cars  being  three  times 
that  of  the  freight  cars  of  other  coun- 
tries, with  the  exception  of  India  and 
Canada.  By  applying  these  percentages. 
I'nited  States  totals  for  rolling  stock 
will  be  brought  up  to  a  closer  propor- 
tion to  the  total  mileage  of  track. 
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When    Are     the     Railroads     to     Begin 
Buying? 

We  are  often  asked  the  question,  "When 
will  the  railroads  begin  buying?"  When 
they  have  difficulty  in  taking  care  of  their 
overhead  charges,  let  alone  setting  aside 
anything  for  surplus,  and  must  contend 
with  high  costs  and  a  reduced  volume  of 
traffic,  they  cannot  be  expected  to  incur 
liabilities  for  the  purchase  of  rolling  stock, 
particularly  at  a  time  when  a  large  part 
of  the  equipment  they  own  is  not  in  serv- 
ice, nor  will  they  have  a  volume  of  traffic 
to  produce  increased  revenues  unless  the 
manufacturers  along  their  lines  are  operat- 
ing successfully. 

When  car  business  does  revive  tlKrc  will 
be,  in  addition  to  the  work  we  ha\c  liad  in 
former  years,  considerable  "heavy  repairs," 
as  large  cars  built  20  years  ago  are  only 
now  beginning  to  need  substantial  repairs, 
and  few  railroads  are  fitted  to  do  this 
work  as  economically  as  car  shops. 

Indications  point  to  a  large  demand  for 
passengers  cars,  as  for  years  few  have 
been  bought,  and  while  this  is  not  an  im- 
portant factor  with  us,  it  will  help.  Dur- 
ing the  year  we  took  a  substantial  order 
for  China,  which  we  hope  to  complete 
early  this  year. 


Full  Crew  Repeal  Discussed  Before  the 
New  York  Legislature 

At  a  meeting  of  railroad  representatives 
at  Albany,  N.  Y.,  held  on  March  2,  the 
Niswell-Martick  bill  introduced  in  the 
legislature  with  a  view  of  repealing  the 
so-called  full  crew  law,  was  discussed  be- 
fore a  special  committee  of  the  legislature. 
In  speaking  of  the  measure,  Michael 
Welsh,  assistant  superintendent  of  the 
New  York  Central,  stationed  at  Buffalo, 
stated  that  in  all  his  years  of  experience 
as  a  railroad  man  he  never  knew  of  one 
accident  that  would  have  been  prevented 
by  a  full  crew. 

C.  C.  Paulding,  vice  president  of  the 
New  York  Central,  was  the  principal  ad- 
vocate of  repeal.  He  said  the  full  crew 
law  had  never  prevented  accidents,  but 
that  the  decrease  in  them  had  been  due  to 
improved  mechanical  safety  devices,  new 
signal  systems  and  greater  efficiency  of  the 
air   brake. 

Marcus  Dow,  general  safety  agent  for 
the  New  York  Central,  said  that  after  the 
full  crew  law  was  placed  on  the  statute 
books,  accidents  on  railroads  continued  to 
show  an  increase  and  that  the  roads  took 
steps  to  prevent  accidents  through  the  edu- 
cation of  employes. 

P.  J.  Langdon,  air'  brake  superintendent 
of  the  Delaware,  Lackawanna  &  Western. 
said  that  if  a  man  was  placed  on  every  car 
there  would  still  be  accidents.  Letters 
were  read  from  a  number  of  chambers  of 
commerce  urging  the  repeal  of  the  law. 
The  associated  industries  of  the  state  also 
went  on  record  as  opposed  to  its  continu- 
ance. 

James  P.  Holland,  president  nf  the  New 


York  State  Federation  of  Labor,  and  John 
E.  Fitzgibbons,  legislative  representative  of 
several  railroad  brotherhoods,  spoke  for 
the  train  crews.  The  latter  insisted  that 
statistics  showed  that  the  full  crew  law 
had  saved  thousands  of  lives.  William  E. 
Fitzimmons,  representing  the  Brotherhood 
of  Engineers  and  Firemen,  urged  that  the 
law   be    retained. 


January  Railroad  Earnings 

Based  on  the  showings  of  forty-six  of 
the  201  Class  1  railroads  of  the  country 
for  January,  the  total  net  operating  income 
for  that  month  is  now  estimated  at  $30,- 
000,000  by  local  officials.  On  the  basis  of 
seasonal  distribution  of  earnings  this  is 
equivalent  to  an  annual  interest  return  of 
approximately  2.6  per  cent  on  property 
valuation.  The  net  earnings  statements 
which  are  now  being  issued  daily  by  the 
Interstate  Commerce  Commission,  compare 
most  favorably  with  the  record  of  Janu- 
ary, 1921,  when  the  Class  1  carriers  as  a 
whole  failed  by  $1,000,000  to  cover  their 
operating  expenses  and  other  charges.  In 
January  of  1920,  however,  the  net  oper- 
ating income  of  the  railroads  was  $59,639.- 
698,  or  about  twice  the  estimated  total  for 
January  this  year.  Only  two  large  roads 
reported  completely  for  January,  the  Penn- 
sylvania system  showing  an  increase  and 
the  Southern  Pacific  a  decrease  in  net  as 
compared  with  the  corresponding  month 
of  1921. 


The  Railroad  Labor  Board 
The  question  of  abolishing  the  Labor 
Board  or  giving  it  more  power  to  en- 
force its  decision  is  a  burning  one. 
There  are  important  points  on  which 
the  public  needs  light  before  making  up 
its  mind  for  or  against  giving  the  board 
power  to  enforce  its  edicts.  The  temper 
of  the  times  is  not  favorable  to  domi- 
nation either  by  unions  or  by  Govern- 
ment bodies.  The  board  has  been  in- 
dustrious, painstaking  and  well-mean- 
ing. It  is  premature  to  assume  either 
that  it  is  useless  or  weak.  It  seems  in 
need  of  defense  against  its  friends  as 
well  as  its  critics. 


Air  Brake  Alliance  Association 

The  Air  Brake  Appliance  Association 
will  hold  its  annual  convention  coincident- 
ally  with  the  Air  Brake  .Association  from 
May  9  to  12,  inclusive,  at  the  Washington 
Hotel,  Washington,  D.  C.  Exhibit  spaces 
measuring  five  by  six  feet  will  be  ready 
by  May  8,  and  it  has  been  suggested  that 
the  exhibits  be  confined  to  the  smaller 
units  instead  of  the  heavier  and  larger 
working  appliances.  For  full  particulars 
regarding  the  convention,  and  requests  for 
exhibit  space  communications  should  be 
addressed  to  J.  F.  Gettrust,  secretary- 
treasurer,  318  West  Washington  street, 
care  of  the  Ashton  Valve  Company,  Chi- 
cago, 


Labor  Board  Changes  Hour  Schedules 
for  Signalmen 

By  order  of  the  United  States  Labor 
Board  new  rules  were  promulgated  re- 
establishing the  ten-hour  day  at  the 
usual  hourly  wages  and  elimination  of 
time  and  one-half  pay  for  regularly 
assigned  work  on  Sundays  and  holidays, 
applying  to  railway  signalmen,  replac- 
ing the  regulations  the  national  agree- 
ment rules  made  under  Federal  control. 
The  new  rules  went  into  operation  on 
February  16,  and  affect  more  than  12,000 
workers,  and  according  to  figures  based 
on  Interstate  Commerce  Commission 
statistics,  the  labor  bill  of  the  railroads 
will  be  reduced  about  $300,000  by  elimi- 
nating the  overtime  pay  provisions  of 
the  national  agreement.  Overtime  pay 
also  is  eliminated  for  employes  paid  a 
monthly  salary  by  a  new  formula  for 
determining  the  monthly  rate,  based  on 
the  standard  monthly  rate.  Some  other 
rules  were  also  changed  in  regard  to  any 
fixed  hour  for  starting  work  and  any 
specified   lunch  period. 


Investigation  of  Power  Brakes  and  Ap- 
pliances  for   Operating   Power 
Brake    Systems 

At  a  session  of  the  Interstate  Com- 
merce Commission,  held  at  its  office  in 
Washington,  D.  C,  on  the  20th  day  of 
February,  1922,  the  following  order. 
No.    13,528,   was    promulgated: 

The  Commission  having  under  con- 
sideration the  matter  of  the  specifica- 
tions and  requirements  to  be  prescribed 
by  it  for  the  installation  of  power  brakes 
and  appliances  for  operating  power 
brake  systems  upon  locomotives  and 
cars  of  carriers  by  railroad  subject  to 
the  interstate   commerce  act: 

It  is  ordered,  that  the  Commission, 
upon  its  own  motion,  enter  upon  a  pro- 
ceeding of  inquiry  and  investigation  to 
determine  whether,  and  to  what  extent, 
power  brakes  and  appliances  for  oper- 
ating power  brake  systems,  now  gener- 
ally in  use  upon  the  locomotives  and 
cars  of  carriers  by  railroad  subject  tc^ 
the  interstate  commerce  act,  are  ade- 
quate and  in  accordance  with  require- 
ments of  safety,  what  improved  ap- 
pliances of  devices  are  available  for  use, 
and  what  improvements  in  power 
brakes  and  appliances  may  or  should 
be  made,  to  the  end  that  increased 
safety  in  train  operation  may  be  ob- 
tained. 

It  is  further  ordered,  that  a  copy  of 
this  order  be  served  upon  each  carrier 
by  railroad  subject  to  the  interstate 
commerce  act,  and  that  notice  of  this 
proceeding  be  given  to  the  public  by 
depositing  a  copy  of  this  order  in  the 
office  of  the  .Secretary  of  the  Commis- 
sion at  Washington,  D.  C,  on  the  date 
as  recorded. 
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Valuable  Hints  on  Coal  Storage 


In  discussing  the  question  oi  coal  >tiir- 
age,  H.  D.  Fisher,  in  Combustion  points 
out  particulars  gathered  from  his  per- 
sonal experience,  from  which  we  make 
the   following  abstract: 

All  experience  proves  that  underwater 
storage  is  the  one  real  way  of  laying  up 
coal  for  long  periods  but  the  northern 
limits  where  this  is  practical  make  it 
necessary  for  a  great  many  plants  either 
to  store  their  coal  dry,  blast  it  out  with 
dynamite,  or  wait  till  spring.  In  fact,  the 
experience  of  the  Omaha  Electric  Light 
and  Power  Company  should  be  interesting 
after  one  or  two  severe  winters  unless 
they  intend  merely  to  submerge  the  foot 
of  the  pile  and  work  the  coal  off  the  top 
in  winter. 

The  general  idea  of  spontaneous  ignition 
of  coal  is  that  there  is  some  rather  un- 
stable constituent  present  in  freshly  mined 
coal  that  when  air  is  supplied  in  just  the 
right  amount  and  the  cover  is  sufficient  to 
prevent  the  dispersion  of  the  heat  too 
rapidly,  this  unstable  substance  will  oxi- 
dize and  generate  enough  heat  to  bring 
the  coal  itself  up  to  the  point  where  it 
will  oxidize  on  its  own  account  and  eventu- 
ally take  fire.  In  favor  of  the  unstable 
constituent  hypothesis  is  the  fact  that 
fires  are  more  frequent  in  freshly  mined 
coal  than  in  piles  of  long  standing;  also 
that  coal  which  has  once  started  to  heat 
and  has  tlien  been  cooled  by  spreading  and 
repiling  seldom  heals  again.  Conversely, 
fires  occur,  though  infrequently,  in  coal 
which  has  lain  in  storage  several  months, 
and  the  greater  number  of  fires  in  piles 
of  freshly  mined  coal  may  be  explained  by 
the  far  greater  number  of  such  piles. 
Further,  no  one  can  say  how  many  of 
those  piles  which  were  used  up  compara- 
tively quickly  would  have  taken  fire  if  they 
had  been  left  standing  a  little  longer. 

On  the  subject  of  air  supply  there  is 
practically  no  question.  When  coal  is 
piled,  particularly  by  dmnping  from  an 
elevator,  the  lumps  naturally  roll  down 
the  pile  and  form  a  porous  floor  for  the 
remainder  of  the  coal  so  that  the  air  can 
easily  circulate  in  along  the  ground  to 
the  interior  and  there  rises  up  through  the 
openings  between  the  coal  particles.  It 
would  seem  that  the  air  supply  is  generally 
deficient — that  is,  not  enough  air  pene- 
trates and  oxidizes  the  coal  to  generate 
heat  as  fast  as  it  is  dissipated  and  only 
gentle  warming  of  the  coal  is  noticed. 
This  is  the  case  with  coal  piled  in  summer 
when  the  coal  and  air  are  at  approximately 
the  same  temperature  and  the  'difference  in 
temperature  of  the  air  between  day  and 
night  is  comparatively  small.  When  au- 
tumn comes,  however,  with  hot  midday 
sun  and  sharp,  often  frosty,  nights  the 
coal  pile  and  air  contained  in  it  are  at  an 
appreciably    higher    temperature    than    the 


outside  air  and  the  pile  acts  like  a  chim- 
ney, increasing  the  circulation  of  the  air 
up  to  the  point  where  serious  heating  can 
take  place.  This  is  confirmed  by  the  num- 
ber of  fires  occurring  in  the  fall  months, 
far  out  of  proportion  to  the  increased 
amount  of  coal  going  into  storage  at  that 
time,  and  by  the  finding  of  such  fires  usu- 
ally almost  directly  under  the  highest  part 
of  the  pile.  The  height  to  which  coal  is 
piled  also  has  its  influence  on  this  as  the 
higher  piles  not  only  give  greater  cover 
to  prevent  loss  of  heat  but  also  an  increased 
chimney  effect. 

.^low  oxidation  is  apparently  always 
present  in  coal  piles  whether  there  is  no- 
ticeable heating  or  not.  as  gas  samples 
taken  from  the  interior  of  coal  piles  al- 
ways show  consideralile  quantities  of  car- 
bon dioxide  and  very  little  oxygen.  Where 
the  temperature  of  the  coal  was  below  150 
deg.  F.  no  carbon  monoxide  or  methane 
detectable  by  an  ordinary  Hempel  gas 
analysis  was  found,  but  the  analysis  seldom 
accounted  for  the  full  percentage  of  oxygen 
present  in  the  air,  showing  that  some  had 
been  absorbed  by  the  coal. 

By  making  a  survey  in  this  way,  with 
points  at  the  corners  of  8  or  10  foot  squares 
if  the  top  of  the  pile  is  fairly  level,  or  at 
similar  intervals  along  the  peaks  of  the 
ridges  and  to  each  side  if  irregular,  and 
subdividing  wherever  a  temperature  of 
120  deg.  F.  is  found,  warm  spots  can  be 
accurately  located  and  ample  warning 
given  to  stop  piling  coal  in  one  location 
or  to  begin  moving  it  to  prevent  a  fire. 
A  very  satisfactory  way  to  record  such  ob- 
servations is  to  have  blue  line  prints  of 
the  storage  yard  and  mark  crosses  at  the 
points  tested  with  the  temperature  found 
below,  entering  subsequent  temperatures  in 
different  colored  inks  to  some  definite 
schedule  so  that  the  status  of  the  tem- 
perature of  the  coal  can  be  taken  in  at  a 
glance,  which  parts  are  heating  up,  which 
steady,  and  which  cooling,  if  any. 

As  a  rule,  coal  which  reaches  a  tem- 
perature of  ISO  deg.  F.  is  dangerous  and 
will  probably  heat  up  and  take  fire  unless 
some  means  are  taken  to  cool  it.  Where 
temperatures  of  200  deg.  or  over  are  found 
the  coal  should  be  moved  at  once  as  above 
this  point  it  heats  very  rapidly  and  will 
take  fire  in  a  few  days. 

Some  fires  are  attributed  to  spontane- 
ous combustion  and  the  coal  condemned 
as  unsatisfactory  to  store  when  a  complete 
investigation  might  disclose  other  causes. 
In  one  case  a  good  quality  Somerset  Coun- 
ty. Pennsylvania,  coal  which  was  piled 
about  20-ft.  deep  against  a  building  wall 
in  the  early  autumn  showed  no  signs  of 
heating  until  late  December  when  a  fire 
was  located  near  the  corner  of  the  build- 
ing.    Owing  to  interference  of  the  posts  of 


an  overhead  runway  this  could  not  be 
handled  by  the  steam  shovel  and  before 
the  coal  could  be  shoveled  out  by  hand  it 
had  spread  in  a  layer  of  lump  about  two 
feet  thick  a  distance  of  20  or  30  feet 
along  tlic  pile.  This  followed  the  con- 
totfr  of  the  heap  as  it  originally  piled  up 
and  fine  coal  both  above  and  below  it  was 
unaffected.  It  seemed  a  very  strange  sort 
of  fire  until  the  cause  of  it  was  uncovered 
in  a  steam  drip  which  had  been  carried 
out  through  the  building  wall  and  down 
through  the  pile  at  some  past  time  and  on 
which  the  valve  was  now  found  to  be 
leaking. 

Fires  arc  also  started  by  pieces  of  wood 
in  the  coal,  the  legs  of  wooden  trestles 
being  a  favorite  place  as  they  are  usually, 
too,  in  the  deepest  part  of  the  pile.  It  is 
a  very  worthwhile  precaution  to  put  in 
cement  piers  for  a  trestle  or  encase  the 
wooden  ports  with  a  good  solid  layer  of 
it  as  only  extra  good  fortune  will  escaix: 
having  one  or  two  burned  up  every  year. 

Many  methods  of  storing  coal  to  dimin- 
ish the  risk  of  its  taking  fire  have  been 
discussed,  but  aside  from  submerged 
storage  the  cost  seems  prohibitive  as  too 
much  labor  is  required  for  carrying  them 
out.  One  very  promising  suggestion  wai 
to  lay  ducts  under  the  pile  and  have  a 
fan  to  supply  cooled  and  washed  stack 
gases  so  as  to  obtain  a  very  considerable 
circulation  of  inert  gas  which  would  both 
cool  and  smother  any  tendency  toward 
heating.  From  some  trials  of  injecting 
COi  from  drums  of  compressed  gas  very 
large  volumes  are  needed. 

For  the  average  small  plant,  piling  in 
as  shallow  a  pile  as  possible,  leveling  the 
top  to  avoid  any  definite  trend  of  air 
currents  and  keeping  a  close  watch  on 
the  temperature  are  usually  sufficient. 
Where  there  is  a  choice  in  the  matter 
store  the  better  coal  and  burn  the  poorer 
at  once,  for  in  a  general  way  the  coals 
that  give  trouble  clinkering  in  the  firebox 
seem  to  give  trouble  heating  in  the  coal 
pile. 

When  coal  in  a  pile  does  take  fire  there 
is  only  one  remedy — dig  it  out,  wet  it  down 
and  if  possible  burn  it  up  at  once.  Where 
the  location  of  the  pile  will  not  allow  of 
this  the  Canadian  Pacific  Railroad  has 
evolved  a  very  successful  method  of  deal- 
ing with  fires,  first  locating  the  hot  spot 
carefully,  then  surrounding  it  with  a 
trench  and  punching  holes  down  in  it  all 
around  the  fire  so  that  when  the  trench 
is  filled  with  water  the  fire  will  be  iso- 
lated with  a  wall  of  wet  coal  and  then 
driving  holes  so  as  to  carry  water  into  the 
heart  of  the  fire  itself.  If  this  is  not  done 
and  a  hole  is  driven  into  the  heart  of  the 
fire  and  water  turned  in  the  hot  gases 
will  be  driven  out  into  the  pile  and  the 
fire  only  spread  further. 
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Items    of    Personal    Interest 


F.  Gardner  Thorpe  has  been  appointea 
general  storekeeper  of  the  Long  Island, 
succeeding   Eugene   Wright,   promoted. 

T.  F.  Hawley,  special  agent  for  the 
Erie,  has  been  appointed  superintendent 
of  locomotive  operation,  with  headquar- 
ters at  New  York. 

J.  E.  Stevens  has  been  appointed  master 
mechanic  of  the  Mobile  &  Ohio,  with 
headquarters  at  Murphysboro,  111.,  suc- 
ceeding B.  A.  Orland. 

Walker  D.  Hines,  formerly  director  gen- 
eral of  railroads  during  Federal  control, 
has  been  appointed  eastern  general  counsel 
of  the  Great  Northern. 

D.  V.  Eraser  has  been  appointed  as- 
sistant to  the  purchasing  agent  of  the 
Missouri,  Kansas  &  Texas,  with  head- 
quarters at  St.  Louis,  Mo. 

I.  S.  'Fairchild  has  been  appointed  store- 
keeper of  the  New  Orleans  Terminal  divi- 
sion of  the  Illinois  Central  with  head- 
quarters   at    New    Orleans,    La. 

J.  McGowan,  locomotive  foreman  of  the 
Canadian  National  railways  at  Strath- 
cona,  Alta.,  has  been  appointed  shop  fore- 
man with  office  at  Fort  William,  Ont. 

W.  G.  McPherson,  master  mechanic  of 
the  Regina  division  of  the  Canadian  Pacific 
with  headquarters  at  Regina,  Sask.,  has 
been   transferred   to   Moose  Jaw,    Sask. 

F.  C.  Prest,  purchasing  agent  of  the 
Northern  Pacific,  with  headquarters  at  St. 
Paul,  Minn.,  has  been  appointed  director 
of  purchases,  with  the  same  headquarters. 

F.  A.  Toates  has  been  appointed  as- 
sistant road  foreman  of  engines  of  the 
Los  Angeles  division  of  the  Southern 
Pacific,  with  headquarters  at  Los  Angeles. 
Cal. 

H.  K.  York,  car  foreman  of  the  Cana- 
dian Pacific,  with  headquarters  at  Alyth, 
Alta.,  has  been  promoted  to  general  car 
fireman,  with  headquarters  at  Moose  Jaw, 
Sask. 

S.  F.  Bowser,  founder  and  president  of 
S.  F.  Bowser  &  Co.,  Fort  Wayne,  Ind.. 
has  resigned  from  the  office  of  president, 
and  is  succeeded  by  S.  B.  Bechtel.  general 
manager. 

G.  N.  Bichlemeier,  purchasing  agent  of 
the  Union  Pacific,  with  headquarters  at 
Omaha,  Neb.,  has  been  promoted  to  gen- 
eral purchasing  agent  with  the  same 
headquarters. 

Robert  J.  Elliott,  assistant  purchasing 
agent  of  the  Northern  Pacific,  with  head- 
quarters at  St.  Paul,  Minn.,  has  been  ap- 
pointed purchasing  agent  with  the  same 
headquarters. 

W.  H.  McE'wan  has  been  appointed 
chief  despatcher,  fourth  and  fifth  district 
of   the   Grand   Trunk,    with   headquarters 


at   Montreal,   succeeding  O.   Massee,  pro- 
moted  to  inspector  of  terminals. 

Capt.  A.  W.  Fuchs,  formerly  of  the 
U.  S.  Public  Health  Service,  has  been  ap- 
pointed sanitary  engineer  of  the  Mis- 
souri Pacific  with  headquarters  at 
Memphis,  Tenn. 

W.  H.  Winterrowd,  chief  mechanical 
engineer  of  the  Canadian  Pacific,  has  been 
elected  vice-cliairman  of  the  Executive 
Committee  of  the  American  Society  of 
the  Mechanical  Engineers'  Railroad  Divi- 
sion. 

C.  A.  Murdock,  car  foreman  of  the 
Canadian  National  railways  at  Three 
Rivers,  Que.,  has  been  transferred  to  a 
similar  position  at  Farnham,  Que.,  suc- 
ceeding W.  Sturgeon,  who  has  been  pen- 
sioned. 

J.  A.  Conley,  master  mechanic  of  the 
Atchison,  Topeka  &  Santa  Fe,  with  head- 
quarters at  Colma,  Cal.,  has  had  his  juris- 
diction extended  over  the  shops  at  Rich- 
mond, Cal.,  succeeding  E.  H.  Harlow,  de- 
ceased. 

J.  McKinnon,  night  foreman  of  the 
Canadian  National  railways  at  Fort 
William,  Ont.,  has  been  appointed  shop 
foreman  with  office  at  Winnipeg,  Man., 
succeeding  G.  Johnston,  transferred  to 
Moose  Jaw,  Sask. 

Burton  Mudge,  vice-president  of  the 
Pilliod  Company,  manufacturers  of  the 
Baker  Valve  Gear,  has  been  placed  in 
charge  of  the  company's  recently  estab- 
lished western  office  at  750  Railway  Ex- 
change building,  Chicago. 

A.  B.  Shanks,  master  mechanic  of  the 
Missouri,  Kansas  &  Pacific  of  Texas, 
with  headquarters  at  Smithville,  Tex.,  has 
been  appointed  master  mechanic  on  the 
newly  created  South  Texas  district,  with 
headquarters  at  Waco,  Tex. 

J.  G.  Sullivan,  formerly  chief  engineer 
of  the  Canadian  Pacific,  Lines  West,  has 
been  elected  president  of  the  Engineering 
Institute  of  Canada.  Mr.  Sullivan  was 
president  of  the  American  Engineering 
Association  during  1917-18. 

R.  N.  Dodge,  formerly  senior  inspector 
of  car  equipment  of  the  Interstate  Com- 
merce Commission,  Bureau  of  Valuation, 
has  been  appointed  car  foreman  in  the 
heavy  freight  repair  shop  of  the  Chicago 
&  Altoona  at  Bloomington,  111. 

B.  B.  Milner,  formerly  engineer  of 
motive  power  and  rolling  stock  of  the 
New  York  Central,  and  latterly  attached 
to  the  Frazar  exporting  company,  is  pro- 
ceeding to  the  Orient  to  engage  in  private 
practice  as  consulting  sales  engineer. 

H.  E.  McGee,  general  manager  of  the 
Missouri,  Kansas  &  Texas  of  Texas,  with 
headquarters    at    Dallas,    Tex.,    has    been 


appointed  general  manager  of  the  Mis- 
souri, Kansas  &  Texas,  with  headquarters 
at  Parsons,  Kan.,  succeeding  A.  S.  John- 
son. 

C.  Moth,  division  master  mechanic  of 
the  Canadian  Pacific,  with  headquarters 
at  Edmonton,  Alta.,  has  been  appointed 
to  the  advisory  position  of  district  mas- 
ter mechanic  of  the  Edmonton,  Dunnegan 
and  British  Columbia,  with  headquarters 
at  Edmonton. 

M.  W.  Boucher,  locomotive  foreman  ot 
the  Canadian  Pacific,  with  headquarters 
at  Field,  B.  C,  has  been  appointed  general 
locomotive  foreman  of  the  Edmonton,  Dun- 
vegan  &  British  Columbia,  with  headquar- 
ters at  McLennan,  Alta.,  with  supervision 
over  the  locomotive  and  car  departments. 

E.  Griffiths,  division  storekeeper  of  the 
Chicago.  Milwaukee  &  St.  Paul,  with  head- 
quarters at  Perry,  Iowa,  has  been  trans- 
ferred to  Mobridge,  S.  D.,  succeeding  G. 
L.  Juel,  who  has  been  transferred  to  Mai- 
den, Wash.,  succeeding  H.  R.  Meyer,  who 
has  been  transferred  to  Perry,  succeeding 
Mr.   Griffiths. 

D.  C.  Fenstermaker,  formerly  district 
engineer  of  the  Chicago,  Milwaukee  &  St. 
Paul,  with  headquarters  at  Chicago,  has 
lieen  appointed  principal  assistant  engi- 
neer of  the  Chicago,  Milwaukee  &  St 
Paul,  with  headquarters  at  Chicago.  He 
was  recently  engaged  in  railroad  con- 
struction work  in  Cuba. 

W.  C.  Smith,  formerly  mechanical 
superintendent  of  the  Missouri  Pacific, 
has  been  appointed  mechanical  super- 
intendent, succeeding  J.  E.  O'Brien, 
resigned,  and  Charles  Harter  has  been 
appointed  assistant  mechanical  super- 
intendent, and  in  addition  will  assume 
the  duties  and  title  of  mechanical  engi- 
neer. 

Charles  H.  Stein,  assistant  to  the 
president  of  the  Central  of  New  Jersey, 
has  been  appointed  to  the  office  of 
general  manager,  with  headquarters  in 
New  York  City.  Mr.  Stein,  in  addition 
to  the  duties  incumbent  to  the  operating 
department,  will  have  charge  of  the 
engineering,  mechanical  and  marine  de- 
partment of  the  road. 

John  M.  Weir,  chief  engineer  of  the 
Kansas  City  Southern,  has  accepted  the 
appointment  as  general  superintendent 
of  construction  of  the  National  Boiler 
Making  Company,  Chicago.  Mr.  Weir 
has  had  a  wide  experience  in  the  engi- 
neering department  of  several  of  the 
leading  railroads,  and  has  also  earned 
a  high  reputation  as  a  valuation  expert. 

Julius  Kruttschnitt.  chairman  of  the  Ex- 
ecutive Committee  of  the  Soutliern  Pacific, 
has  been  elected  a  director  of  the  Ameri- 
can Railway  Association,  for  the  term  ex- 
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piring  November,  1924;  E.  E.  Looms, 
president  of  the  Lehigh  Valley,  for  the 
term  expiring  November,  1923,  and 
Howard  HMiott,  chairman  of  the  Execu- 
tive Committee  of  the  Northern  Pacific, 
for  the  term  ending  November,  1922. 

Samuel  Rea,  president  of  the  Pennsyl- 
vania Railroad  system  was  recently  elected 
an  lionorary  member  of  the  American 
Society  of  Civil  Engineers.  The  general 
membersliip  of  the  Society  numbers  nearly 
10,000  but  the  honorary-  membership  can- 
not exceed  20  at  any  time  and  is  conferred 
upon  persons  of  acknowledged  professional 
eminence  and  achievements.  Mr.  Rea,  as 
is  well  known,  has  been  prominently 
identified  with  the  Pennsylvania  Railroad 
for  over  fifty  years.  Beginning  his  re- 
markable career  in  the  lower  branch  of 
tile  engineering  department  he  was  raiiidly 
advanced  to  the  highest  position  on  the 
road,  and  it  was  largely  owing  to  his 
technical  skill  and  creative  genius  that 
made  possible  the  entity  of  the  great  rail- 
road to  New  York  and  direct  communica- 
tion to  New  England,  involving  the 
construction  of  the  tunnels  under  the 
Hudson  and  East  rivers,  the  beautiful 
station  in  Manhattan  and  the  monumental 
bridge  that  spans  the  entrance  to  Long 
Island. 


OBITUARY 
Frank   S.   Dinsmore 

Tlie  death  is  announced  of  Frank  S. 
Dinsmore,  for  many  years  attached  to 
the  business  staff  of  the  Railway  Age. 
The  sad  event  occurred  on  February  14,  in 
the  Long  Island  College  Hospital,  Brook- 
lyn, N.  Y.  Mr.  Dinsmore  was  in  the  63rd 
year  of  his  age.  He  began  the  study  of 
medicine  in  his  early  manhood  but,  chang- 
ing his  mind,  drifted  into  various  occupa- 
tions chiefly  in  the  west.  Joining  the  staff 
of  the  Rail-way  Surgeon  he  latterly  trans- 
ferred his  services  to  the  Railway  Age. 
As  an  advertising  salesman  of  a  genial  and 
kindly  nature,  superadded  to  which  was  a 
richly  philosophical  vein  that  saw  the 
brighter  side  of  the  darkest  hours;  he  was 
much  esteemed  among  his  wide  acquain- 
tance generally,  and  railroad  men  par- 
ticularly, and  will  be  long  remembered. 


A.  T.  Hardin 
A.  T.  Hardin,  vice-president  in  charge 
of  operation  of  the  New  York  Central 
Lines,  died  on  Februray  21,  at  New  York, 
in  the  fifty-fourth  year  of  his  age.  In 
1894  he  graduated  from  the  University  of 
South  Carolina  and,  after  some  years'  ex- 
perience on  the  Southern  railway  in  the 
telegraph  service,  he  was  engaged  by  the 
New  York  Central  as  supervisor  and  divi- 
sion engineer.  He  was  rapidly  promoted 
in  the  engineering  department  and  in  1905 
had  reached  the  position  of  assistant  to  the 
general  manager,  and  was  elected  vice- 
president  in  1913. 


Ericsson's  Memory  Honored 

The  exercises  in  connection  with  the  un- 
veihng  of  four  bronze  tablets  in  memory 
of  Captain  John  Ericsson,  and  incidentally 
culminating  with  the  sixtieth  anniversary 
of  the  battle  between  the  Monitor  and  the 
Mcrrimac  were  participated  in  by  many 
civic  and  engineering  societies.  The  flag 
which  formerly  flew  upon  the  Monitor 
was  nuich  in  evidence.  The  exercises 
began  in  the  Monitor  School  and  the 
Kricssson  School  in  Brooklyn,  on  March 
2,  and  during  the  first  week  in  March  the 
city  fairly  rang  witli  the  name  of  the 
clever  machinist,  accomplished  engineer 
and  great  inventor.  The  exercises  fittingly 
culminated  with  a  banquet  at  the  Waldorf- 
Astoria  Hotel  on  March  9,  at  wliich  rep- 
resentatives of  the  United  States  and 
Swedish  governments  were  present.  A 
simultaneous  banquet  was  held  in  Stock- 
holm, Sweden.  Greetings  were  exchanged 
by  cable,  and  the  memory  of  the  great 
man   fittingly   honored. 


Baldwin  Locomotive  Works  Report  for 
1921 
S.  M.  Vauelain,  president  of  the 
Baldwin  Locomotive  Works,  in  trans- 
mitting the  annual  report  to  the  stock- 
holders states  that  the  property  has 
been  maintained  in  a  high  degree  of 
efficiency  and  is  fully  prepared  to  meet 
the  renewal  of  activities  which  he  hopes 
will  shortly  be  realized.  In  1920  a  net 
profit  was  earned  amounting  to  $4,- 
429,000.  In  1921  a  net  profit  of  $5,- 
044,000  after  the  payment  of  interest, 
depreciation,  and  taxes  was  made. 
After  the  payment  of  dividends  there 
were  $2,244,000  carried  to  the  surplus 
account. 


Texas  Company's  Divisions  Consolidate 
The  Texas  Company,  17  Battery 
Place,  New  York,  has  consolidated  its 
trafiic  and  railway  sales  departments, 
which  will  afterwards  be  known  as  the 
traffic  air  railway  sales  department 
under  the  supervision  of  G.  L.  Noble, 
vice-president,  Mr.  Jervis,  manager, 
and  W.  F.  Greenwood,  assistant  man- 
ager. The  lubricating  division  is  under 
the  supervision  of  J.  E.  Symons.  W. 
H.  Barrows  has  been  appointed  district 
manager  at  Houston,  Texas. 


Domestic    Exports    From    the    United 

States  by  Countries 

Steam  Locomotives,  December,  1921 

Countries  Number    Dollars 

Mexico    26  556,900 

Jamaica    1  3,000 

Cuba  1  10,580 

.Argentina    30         1,368,000 

Chile    5  225,000 

Japan  2  15,140 

Total 65         2,178,620 


American  Railway  Association  —  Me- 
chanical Division 
It  is  officially  announced  that  at  the  an- 
nual meeting  of  the  Mechanical  Division, 
American  Railway  Association,  which  will 
be  held  in  Atlantic  City,  N.  J.,  June  14-21, 
inclusive,  1922,  it  has  been  decided  that 
the  reports  of  Committees  investigating 
car  matters  will  be  received  and  discussed 
Wednesday,  Thursday  and  Friday,  June 
14-16.  inclusive,  and  reports  of  Commit- 
tees investigating  locomotive  matters  will 
be  received  and  discussed  Monday.  Tues- 
day and  Wednesday,  June  19-21,  inclusive. 
As  soon  as  ready  a  circular  will  be  issued 
giving  program  and  all  other  necessary  in- 
formation. 


NEW   PUBLICATIONS 


Books,  Bulletins,  Catalogues,  etc. 

Locomotive    Engineers'    Pocket    Book 

and  Diary,  1922.    Published  by  the 

Locomotive  Publishing  Co.,  3  Amen 

Comer,    London,    England. 

This    interesting  annual   seems   to   have 

the    quality    of    growing    in    interest   year 

by  year,  and  bids   fair  to   rank   with   the 

heavier  mechanical  engineers'  pocket  book. 

As  a  model  of  condensation  it  contains  more 

matter  of  real  value  on  less  space  than  any 

work   with   which   we   are   familiar.    The 

construction,  running  and  repairing  of  the 

modern  locomotives  is  described,  with  all 

the  accessories  up  to  date.     As  an  epitome 

of  locomotive  engineering  it  is  unique,  as  a 

collection  of  all  that  is  noteworthy  in  its 

chosen    field    it    is    a    model    of   clearness 

and  conciseness. 


Handbook    for   Iron    Foundries.      Pub- 
lished by  the  Locomotive  Publish- 
ing  Co.,   3   Amen   Comer,   London, 
England. 
The    intenMon    of    this    book    is    not    to 
upset  accepted  theories  and  practices,  but 
rather   to   draw   freely   upon   all   available 
information   and    experience   with   a   view 
to  assisting  the  foundryman  on  the  issues 
which    are    all    important    to    him.    The 
choice    of   pig   iron    and    general    foundry 
practice  are  inexhaustible  subjects,  and  the 
foundryman  relies  as  much  to-day  as  ever 
upon    the    little    things    which    in"  his    ex- 
periences has   helped  him,   directly  or   in- 
directly,   to    produce    the    ideal    casting 
All  this  and  more  than  this  will  be  found 
in  vhis  excellent  work. 


Westinghouse     Instruction     Pamphlets 

The  popular  demand  for  instruction 
pamphlets  on  air  brake  equipment  has 
necessitated  the  publication  of  new  edi- 
tions by  the  Westinghouse  Air  Brake 
Company,  Wilmerding,  Pa.,  of  its  spe- 
cial publications  including  that  of  No. 
6  E  T  locomotive  brake  equipment, 
the  U  C  passenger  car  brake  equip- 
ment, and  the  3  T  triple  valve  test  rack, 
with    codes    of    tests.      These    publics 
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tions  have  the  double  merit  of  clearness 
and  brevity,  and  are  the  work  of  accom- 
plished experts  in  air  brake  equipment. 


Mechanical  Stokers 

Based  on  a  paper  read  before  the 
Stoker  Manufacturers'  Association  on 
Forced  and  Induced  Draft  with  Me- 
chanical Stokers,  by  H.  F.  Hagan,  a 
leading  autjiority  on  the  subject,  the 
full  report  appears  in  the  January  issue 
of  Combustion,  and,  while  the  subject 
matter  of  the  article  is  written  around 
stokers,  it  covers  the  general  matter 
of  forced  and  induced  draft  that  makes 
it  absorbingly  interesting  to  all  who  in 
any  way  are  using  an  artificial  supply 
of  air.  This  article  has  four  original 
graphic  charts.  The  reading  of  this 
article  will  make  clear  a  subject  that 
is  of  absorbing  interest  to  all  who  have 
to  do  with  the  subject  of  combustion 
in  any  of  its  phases. 


Electric    Brass    Furnace    Investigations 

The  electric  melting  of  brass  has  been 
studied  by  the  Bureau  of  Mines  for  the 
past  ten  years,  from  the  points  of  view  of 
decreasing  the  losses  of  the  constituent 
metals  in  brass,  especially  zinc,  improve- 
ment in  labor  conditions,  aiding  in  the  con- 
servation of  fuel  oil  by  substituting  electric 
heat  generated  by  water  power  or  by  coal, 
improving  the  quality  of  the  brass  and  de- 
creasing the  cost  of  melting.  In  the  course 
of  the  work  a  furnace  type  was  developed 
by  the  Bureau  which  has  found  wide  use 
in  the  industry,  both  in  foundries  and  roll- 
ing mills,  more  than  half  of  the  electric 
brass  furnace  kilowattage  of  the  country 
being  connected  to  furnaces  of  this  type. 
The  Bureau  has  kept  in  close  touch  with 
makers  and  users  of  all  other  types  of 
electric  brass  furnaces  as  well,  and  a  com- 
prehensive bulletin  on  the  design,  operation 
and  commercial  performance  of  all  the 
furnaces  is  awaiting  publication. 


Abrasive   Wheel    Safety    Code 

Under  the  joint  sponsorship  of  the 
Grinding  Wheel  Manufacturers'  Associa- 
tion of  the  United  States  and  Canada  and 
the  International  Association  of  Industrial 
.Occident  Boards  and  Commissions,  there 
was  organized  a  sectional  committee  for 
formulating  a  safety  code  for  abrasive 
wheels.  The  code  prepared  by  this  com- 
mittee and  approved  by  the  sponsors  has 
been  approved  as  Tentative  .American 
Standard  by  the  American  Engineering 
Standards   Committee. 

The  code  contains  rules  and  specifica- 
tions considered  necessary  to  insure  safety 
in  the  use  of  abrasive  wheels  operating 
at  speeds  in  excess  of  2,000  surface  feet 
per  minute.  It  consists  of  sections  dealing 
with  scope,  types  of  protection  devices, 
storage  and  inspection  of  wheels,  general 
machine  requirements,  protection  hoods, 
work  rests,  protection  of  wheels,  flanges. 


mounting,  speeds  operating  rules  and  gen- 
eral data.  It  is  well  illustrated.  Copies 
of  the  code  may  be  secured  from  the 
American  Engineering  Standards  Com- 
mittee, 29  West  39th  Street,  New  York 
City.     Price    10  cents   each. 


Meter   Service   Switches 

Westinghouse  meter  service  switches 
are  described  and  illustrated  in  Circular 
No.  4484,  recently  issued  by  the  West- 
inghouse Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa.  The  switches  are  de- 
signed to  meet  every  condition  encoun- 
tered by  central  stations  in  supplying 
service  to  homes  and  apartment  houses 
and  they  can  be  used  in  connection  witli 
standard  makes  of  meters  on  the  mar- 
ket, or  independently,  if  desired. 

In  addition  to  describing  Type  WK- 
54,  the  publication  also  contains  a  de- 
scription and  illustration  of  the  Boston- 
type  outfit.  Other  features  discussed 
are  meter  trims,  end  walls  and  acces- 
sories, methods  of  banking,  diniension>; 
and   wiring  connections. 


Cylinder  Oil  for  Superheated  Steam 
The  Texas  Company's  technical  pub- 
lication devoted  to  tlie  selection  and  use 
of  lubricants  begins  Volume  8  with  a 
collection  of  valuable  information  on  its 
chosen  field.  .\mong  other  items  of 
information  it  is  claimed  on  competent 
authority  that  the  proper  oil  for  a  super- 
heated steam  cylinder  is  a  medium- 
heavy  viscosity  cylinder  oil,  having  a 
fair  amount  of  compounding,  something 
like  4  or  5  per  cent  of  animal  oil.  Such 
an  oil,  on  account  of  this  compounding, 
will  emulsify  slightly  and  thereby 
hibricate  the  cylinders  very  efficiently 
during  that  period  when  they  are  filled 
with  saturated  steam.  As  the  com- 
pounding is  small  there  will  be  no 
bad  effects  resulting  from  the  exposure 
of  the  oil  to  superheat  conditions.  It 
is  fully  appreciated  that  this  is  some- 
what contrary  to  the  usual  understand- 
ing and  the  general  recommendations 
as  to  the  properties  necessary  for  an 
oil  to  withstand  superheated  steam,  but 
the  success  which  has  attended  the  use 
of  this  type  of  oil,  makes  the  explana- 
tion given  above  appear  as  tlie  proper 
one.  Of  course,  there  are  conditions 
where  the  use  of  a  compounded  oil  may 
not  be  advisable,  such  as  in  the  recipro- 
cating engines  used  in  marine  practice. 
However,  since  the  majority  of  the 
cylinders  of  such  engines  are  vertical, 
and  a  very  small  amount  of  oil  is 
required  for  their  lubrication,  it  is  not 
believed  that  any  difficulty  will  arise 
from  the  use  of  a  straight  mineral 
cylinder  oil  under  superheat  conditions. 
In  general,  it  is  therefore  recommended 
that  a  slightly  compounded  oil  be  used 
in  cylinders  subjected  to  superheated 
steam  conditions. 


Trent  Process  for  Cleaning  Coal 

The  efiicicncy  of  the  Trent  Process  in 
cleaning  coal  has  been  determined  by  the 
Bureau  of  Mines  for  typical  coals  of  the 
United  States.  The  point  of  superiority 
of  the  Trent  Process  over  ordinary  wash- 
ing methods  is  the  high  combustible  re- 
covery obtained,  in  some  cases  as  high  as 
99  per  cent.  Low-grade  sub-bituminous 
coals  and  lignites  do  not  respond  readily 
to  treatment  by  the  Process.  The  Process 
ij  not  efficient  in  removing  sulphur  present 
as  pyrite  in  the  bituminous  coals;  with 
anthracite  coals,  sulphur  removal  is  good. 
The  relation  between  fineness  of  grinding 
and  ash  separation  has  been  determined 
on  typical  coals  pulverized  to  sizes  as 
-small  as  10  microns.  (.01  mm). 
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The  Landis  Twelve -Inch  Pipe  Threading  and 
Cutting  Machine 


The  l-andis  Macliine  Co.  of  WayiK-slioro, 
Pa.,  have  recently  brought  out  a  pipe 
threading  and  cutting  machine  which  has 
a  range  of  operation  of  from  4  in.  to  12 
in.  pipe,  and  it  may  be  equipped  to  cut 
pipe  as  small  as  lYz  in.  For  such  work 
two  die  heads  are  used,  a  6  in.  head  for 
the  range  from  2}4  in.  to  6  in.,  and  a 
12  in.  head  for  the  range  from  6  in.  to 
12   in.     The   length  of  the   machine   is   11 


(li )  or  if  driven  by  an  electric  motor  chain 
sprocket  will  be  substituted  for  the  pulley. 
The  operating  cone  (2)  of  the  clutch  is 
moved  by  levers  (20  or  22)  which  are  lo- 
cated at  the  emls  of  the  headstock  withm 
reach  of  the  operator,  both  when  he  is 
threading  pipe  or  making  up  flanges. 

On  the  same  shaft  with  the  clutch  are 
the  two  spur  gears  (3  and  4)  which  are 
driven   by  a   spline,  and  are   fastened  to- 


keyway  readily  moving  on  a  rigid  key. 
They  may  be  moved  along  the  shaft  by 
the  lever  A  so  that  the  gear  (9)  meshes 
with  the  gear  (7)  or  the  gear  (10)  with 
the  gear  (8).  As  they  are  of  different 
diameters,  it  is  possible  to  obtain  two 
speeds  for  the  shaft  (25)  for  each  speed 
of  the  shaft  (24).  The  fixed  gear  (11) 
on  the  shaft  (25)  meshes  with  the  gear 
(12)  on  the  shaft   (26).     This  latter  shaft 
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ft.,  its  extreme  width  is  5  ft.  and  it  weighs 
13.000  lbs. 

The  machine  has  a  single  pulley  drive, 
and  the  variations  in  speed,  which  are  eight 
in  number,  are  obtained  by  means  of  a 
speed  box,  located  beneath  the  main  spin- 
dle. A  plan  view  of  this  speed  box  is 
shown  in  the  accompanying  reproduction 
of  a  photograph. 

The  friction  clutch  (1)  is  located  on 
the   main   driving    shaft    with    the   pulley 


gcther.  They  may  be  moved  along  the 
shaft  by  the  lever  B  so  that  the  gear  (4) 
will  be  in  mesh  with  the  gear  (5)  keyed 
to  the  shaft  (24)  or  the  gear  (3)  will  be 
in  mesh  with  the  gear  (6)  on  the  same 
sliaft.  This  gives  two  obtainable  speeds 
for  the  shaft  (24).  Keyed  to  this  saine 
shaft  are  the  gears   (7  and  8). 

The  shaft  (25)  has  two  gears  (9  and 
10)  of  different  diameters,  which  are 
rigidly  attached  to  each  other  and  have  a 


carries  two  sliding  gears  (13  and  14) 
which  may  be  moved  into  mesh  with  the 
gears  (15  and  16),  respectively,  on  the 
main  shaft,  which  also  carries  the  driving 
pinion  (17).  As  the  gears  (11  and  12) 
are  of  the  same  diameter  the  ratio  of  the 
rate  of  rotation  between  the  shafts  (25  and 
26)  are  constant,  and  for  each  speed  of 
the  shaft  (26)  there  are  two  available  for 
the  main  pinion  shaft,  thus  making  eight 
ill  all.     The  route  of  these  powers  for  the 
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•eight  speeds  depends  on  the  relative  posi- 
tion of  the  levers  A,  B,  and  C,  which  may 
be  adjusted  so  that  the  drive  follows  any 
one  of  the  following  eight  routes : 

4,  5,  7,  9,  11,  12,  14,  16,  17, 

4,  5,  8,  10,  11,  12,  14,  16,  17, 

4,  5,  7,  9,  11,  12,  13,  15,  17, 

4,  5,  8,  10,  11,  12,  13,  IS,  17, 

3,  6,  7,  9,  11,  12,  14,  16,  17, 

3,  6,  8,  10,  11,  12,  14,  16,  17, 

3,  6,  7,  9,  11,  12,  13,  15,  17. 

3,  6,  8,  10,  11,  12,  13,  IS,  17. 

The  two  gears  (12  and  19)  are  loose  on 
the  shaft  (26)  and  between  them  is  the 
clutch,  which  is  operated  by  the  lever  (21) 
so  as  to  engage  the  gears  (12  or  19). 
When  it  is  in  engagement  with  the  gear 
(12)  the  madiine  is  moving  in  the  direc- 
tion for  cutting  the  thread. 

The  gear  (18)  on  the  shaft  (25)  meshes 
with  an  idle  pinion  the  end  of  whose  shaft 
is  seen  at  30  and  this  pinion  is  also  in 
mesh  with  the  gear  (19),  so  that  the  gears 
(12  and  19)  turn  in  opposite  directions. 
Hence  when  the  clutch  (27)  is  moved,  as 
in  the  engraving  so  as  to  be  in  engage- 
ment with  the  gear  (19),  the  machine  is 
reversed,  this  reverse  being  used  for  screw- 
ing off  flanges  or  cutting  left  hand  threads. 
The  gears  are  thus  fully  enclosed  and, 
-with  the  exception  of  the  main  drive  gear 
and  its  pinion,  they  run  in  an  oil  bath. 

The  main  bearings  of  the  hollow  spindle 
are  lubricated  with  flat  link  chains  which 
run  in  oil  contained  in  large  reservoirs 
in  the  base.  The  driving  pinion  shaft  as 
well  as  the  reverse  shafts  are  lubricated 
by  sight  feed  oilers. 


to  hold.     The  rear  clutch  is  equipped  with 
flange  grips  for  fitting  flanges. 

A  point  of  great  interest  in  the  machine 
lies  in  the  threading  chasers  and  the  meth- 
od of  their  adjustment. 


pitch  from  the  one  in  advance,  and  must 
be  cut  with  the  greatest  accuracy  in  their 
relation  to  the  face  bearing  against  the 
holders. 

The    die    head,    too,    represents    a    most 
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The  chasing  tools  are  of  the  regular 
Landis  design  and  so  are  used  in  each 
head.  One  of  them  is  illustrated  in  the 
accompanying  engraving,  and  the  set  of 
six  represents  a  fine  e.xample  of  the  ex- 
ceedingly high  grade  of  work  to  be  found 
in  this  machine.  Each  cutter  is  of  the 
shape  shown  and  when  dulled  can  be 
sharpened  by  grinding   the  end.     As   they 


carefully  executed  piece  of  accurate  work- 
manship. 

Each  chaser  is  gripped  by  a  clamp  which 
engages  the  upper  side  of  the  dovetail  on 
the  back  of  the  tool  and  seats  it  firmly  in 
its  holder.  These  holders  move  in  grooves 
in  the  die  head  and  terminate  in  a  pin 
marked  A  in  the  engraving  of  the  die  head. 
These  pins  are  set  in  a  block  B  which  is 
made  to  slide  to  and  fro  in  the  grooves 
C  of  the  operating  disc  of  the  die  head. 
These  grooves  are  cut  on  the  arcs  of  cir- 
cles struck  from  the  points  D  on  the  inner 
circle  as   shown,   and   it   is   here  that   the 
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At  each  end  of  the  hollow  spindle  there 
is  a  three-jawed  universal  clutch  for  hold- 
ing the  pipe,  with  an  ample  range  for  tak- 
ing all  sizes  that  the  machine  is  adapted 


are  located  at  60°  from  each  other  on  the 
circle  and  are  held  with  their  edges  in 
line,  it  follows  that  the  successive  chasing 
points  must  be  cut  back  one-sixth  of  the 


THE  LANDIS  THREAD  CHASER. 
: 
greatest  accuracy  in  the  machine  work 
must  be  achieved.  It  is  evident  that  each 
of  the  grooves  must  be  an  exact  replica 
of  all  of  the  rest  and  that  they  must  be 
separated  by  exactly  60°.  If  this  were 
not  the  case  then  the  advancing  of  the 
chasers  to  the  work  would  be  unequal  and 
the  work  would  be  unequally  divided  be- 
tween them. 
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The  chasers  are  moved  in  and  out  by 
the  handle  E  operating  the  block  K  which 
is  set  so  as  to  bring  the  chasers  down  to 
the  proper  point  for  cutting  when  the 
handle  is  in  the  position  shown  in  the  en- 
graving. It  wHl  readily  be  seen  that  all 
of  the  work  from  the  cnttint;  edge  of  the 


power  or  by  hand.  The  power  traverse 
or  movement  is  both  forward  and  back- 
ward and  is  controlled  by  a  lever  located 
on  the  operating  side  of  the  carriage  and 
is  seen  in  the  engraving  of  the  side  view. 
In  advancing  the  carriage  towards  the 
chuck,    thu    k'ver    is    pulk'd    and    held    until 


and   held.     Releasing   the   lever    stops   the 
carriage  at  any  point  within  its  travel. 

Automatic  stops  prevent  the  die  head 
from  coming  in  contact  with  the  chuck  in 
the  forward  movement  and  the  carriage 
from  running  off  the  guides  of  the  ma- 
chine  in   tho   backward   movement. 


RE.^R   \-IE\V   SHOWING   CHUCKS   OF   THE    LANDIS   PIPE 
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chaser  to  the  adjustment  of  the  controlling 
block  must  be  very  accurately  done. 

Before  threading  the  pipe,  the  chasers 
are  opened  and  the  carriage  which  sup- 
ports the  die  head  is  run  up  so  that  the 
pipe  projects  through  it.  It  can  then  be 
faced  off  and  chamfered  on  the  inside  by 
a  tool  carried  on  the  crossfeed  carriage 
(28)  and  operated  by  the  hand  wheel  (29). 
The  carriage  is  then  run  out,  the  dies 
closed  and  the  thread  cut. 

This  carriage  may  be  moved  either  by 
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the  threading  position  for  the  die  head  is 
reached.  In  reversing  the  movement  of 
the  carriage,  the  lever  is  pushed  forward 


As  will  be  seen,  all  levers  are  located 
on  the  operating  side  of  the  machine,  and 
all    working   parts   are   readily   accessible. 


Cutting    Fluids 

Correspondence  with  the  large  machine 
shops  in  America  with  regard  to  their 
practice  in  the  use  of  cutting  fluids  elicited 
information   w'orthy  of   record. 

The  purposes  of  cutting  fluids  are  to 
cool  the  work,  lubricate,  lessen  wear,  in- 
sure a  good  finish  with  accurate  dimen- 
sions, wash  away  chips,  and  prevent  the 
formation  of  dust.  The  materials  used 
may  be  classified  as  (a)  oils,  (b)  air,  (c) 
aqueous  solutions  and  water,  and  (d) 
emulsions. 

Oils  may  be  animal  oils,  fish  oils,  vege- 
table oils,  mineral  oils,  or  compound  oils. 
The  edible  animal  oils  are  too  expensive 
to  use  as  a  lubricant,  hence  only  the 
inferior  grades  are  used  for  this  purpose. 
Fish  oils  are  objectionable  unless  deodo- 
rized, vegetable  oils  tend  to  gum,  and 
mineral  oils  are  low  in  adhesion,  and  are 


therefore  poor  lubricants.  Compound  oils 
are  largely  used,  containing  a  large  per- 
centage of  mineral  oil  with  a  smaller  per- 
centage of  vegetable  or  animal  oil,  or  both. 
Ah  is  used  merely  to  remove  chips. 

Water  alone  is  used  to  some  extent,  but 
on  account  of  the  tendency  to  rust,  soda, 
sodium,  silicate,  sodium  resinate,  or  other 
soap  are  usually  added. 

Emulsions  have  the  advantage  of  cheap- 
ness while  possessing  much  better  lubricat- 
ing properties  than  the  aqueous  solutions. 
They  are  of  three  types.  Mineral  oil 
compounded  with  neutralized  sulfonated 
oil  will  form  a  permanent  emulsion  when 
mixed  with  various  proportions  of  water. 
Mineral  oils  are  compounded  with  an  alco- 
holic solution  of  soap.  A  third  variant  is 
marketed  as  a  paste,  it  being  a  thick  soap 
solution  and  mineral  oil.  The  second  type 
is  the  most  desirable,  and  the  third  is  the 
least  so. 


As  to  the  choice  of  a  cutting  fluid  for  a 
given  operation,  the  character  of  the  opera- 
tion performed  has  more  to  do  with  the 
choice  of  cutting  fluid  than  the  character 
of  the  metal.  For  drilling,  reaming,  mill- 
ing, planing  and  sawing,  emulsions  are 
generally  satisfactory.  For  tapping  and 
threading  and  parting  off,  compound  oils 
and  lard  oil  are  often  resorted  to.  Com- 
pound oils  are  used  with  automatic  screw- 
cutting  machines. 

The  material  cut  is  also  of  importance. 
There  is  a  general  consensus  of  opinion 
that  soft  steel  and  wrought-iron  are  diffi- 
cult metals  on  which  to  get  a  good  surface 
without  lard  or  sperm  oils.  They  are 
called  "draggy"  metals.  Cast-iron,  on  the 
other  hand,  being  brittle,  does  not  adhere 
to  the  tool,  and  no  lubricant  is  required. 
Contrariwise,  on  a  hard,  brittle  steel,  lard 
oil  merely  produces  a  "glaze"  and  tur- 
pentine is  used   with   success. 
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What  Shop  Equipment  Means  to  a  Railroad' 


The  railroad  motive  power  people  par- 
ticularly are  continually  being  pressed  for 
reasons  as  to  why  they  demand  from  the 
highest  officials  appropriations  to  cover 
machine  tool  and  shop  facilities,  and  the 
repetition  of  statements  that  these  facilities 
are  required  to  take  care  of  current  work 
is  usually  coimtered  by  the  statement  that 
the  need  of  such  facilities  will  have  dis- 
appeared by  the  time  the  equipment  and 
facilities   can  be  received  and  installed. 

Operating  revenue,  having  so  many 
mouths  to  feed,  must  be  largely  conserved 
for  purposes  which  cannot  be  deferred, 
and  in  the  face  of  the  large  demands,  the 
weak  voice  of  the  motive  power  depart- 
ment is  drowned  by  the  clamor  of  what  at 
the  moment  appear  to  be  more  important 
demands. 

To  summarize,  the  object  of  this  paper 
is  to  point  out  briefly  the  reason  why 
equipment  is  compelled  to  stand  idle  when 
it  should  be  at  its  best  condition  to  meet 
operating  demands,  as  well  as  to  endeavor 
to  create  as  a  basis  for  further  discussion 
the  actual  capital  requirements  in  terms  of 
equipment  owned  or  in  future  to  be  pur- 
chased. 

The  purchase  of  additional  hauling  ca- 
pacity immediately  entails  an  obligation  on 
the  part  of  the  purchaser  to  utilize  such 
facilities,  and  to  secure  revenue  therefrom 
through  the  handling  of  freight  or  pas- 
sengers. 

In  order  to  make  a  division  line  between 
the  freight  and  passenger  service,  it  is 
necessary  to  convert  passenger  earnings 
into  ton  miles.  In  my  opinion  this  con- 
version can  best  be  made  on  a  basis  of 
earning  capacity,  for  which  purpose  the 
equated  ton  miles  on  passenger  basis  can 
be  obtained  by  multiplying  the  ton  miles 
of  freight  by  the  total  passenger  revenue 
and  dividing  this  figure  by  the  total  freight 
revenue,  the  underlying  thought  being  that 
the  decreased  tonnage  will  be  offset  by  the 
increased  rate.  Such  figures,  although 
perhaps  of  no  other  value,  will  result  in 
a  ton  mile  basis  which  is  comparative  from 
year  to  year.  A  comparison  made  on  this 
basis,  using  Interstate  Commerce  Com- 
mission statistics  of  Class  I  railroads  for 
the  years  1902  to  1919  inclusive,  brings 
out  startingly  the  fact  that  in  spite  of  ad- 
vanced facilities  in  surveying  an  18- 
year  period  the  amount  of  work  performed 
by  the  locomotive  was  seriously  decreased, 
as  is  evidenced  by  the  fact  that  the  in- 
crease in  tonnage  available  was  233  per 
cent;  the  increase  in  the  number  of  loco- 
motives was  173  per  cent,  with  an  increase 
in  the  hauling  capacity  of  299  per  cent. 
The  efficiency  of  the  1902  locomotive  being 
used  as  a  basis,  the  railroads  during  the 
year  1917  could  have  handled  56,000,000,000 
more  revenue  ton  miles  than  they  did ;  in 

•Abstract  of  a  paper  read  before  the  members 
cf  the  Central  Rnilway  Oub.  Buffalo,  N.  Y., 
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1918,  76,000,000,000  more  revenue  ton  miles, 
and  in  1919,  139,000,000,000  more  revenue 
ton  miles. 

In  other  words,  had  each  pound  of  trac- 
tive power  been  utilized  at  the  same  effi- 
ciency as  in  1902  there  would  have  been 
a  large  surplus  of  locomotives  during  these 
peak  periods. 

These  analyses  cover  totals  for  the  12 
months  of  each  year,  and  it  may  be  claimed 
that  peak  traffic  demands  during  individual 
months  produced  conditions  not  reflected 
by  the  yearly  average.  However,  it  should 
be  remembered  that  the  relative  peaks 
which  existed  during  1902  also  existed  in 

1919.  In  other  words,  seasonal  demands 
will  not  startlingly  increase  without  re- 
flection in  the  traffic  during  those  months 
of  lesser  traffic  movement. 

The  reasons  for  the  decrease  in  economic 
returns  are  a  little  complex,  but  they  can 
be  roughly  analyzed  as  follows: 

(a)  The  increased  ratio  of  the  power 
available  does  not  appear  to  be  serious. 

(b)  The  lack  of  corresponding  increases 
in  terminal  facilities  in  the  way  of  in- 
creased length  of  receiving  tracks,  etc.,  as 
well  as  lack  of  expenditures  for  increased 
passenger   facilities,   are  serious. 

(c)  The  dominating  influence  affecting 
the  decrease  in  work  performed  per  unit 
of  power  available  lies  in  the  lack  of 
capital  expenditures  for  maintenance  of 
equipment  purposes.  Individual  road  per- 
formance and  increase  in  tonnage  per  lo- 
comotive mile  run  has  been  more  than 
offset  by  motive  power  delays  brought 
about  by  inadequacy  of  repair  shop  facili- 
ties. Power  of  sizes  and  weights  out  of 
line  with  shop  equipment  result  not  only 
in  increased  repair  expense  but  what  is 
more  serious,  in  great  delay  in  getting 
power  back  into  service. 

Adequate  provisions  in  the  way  of  ma- 
chine tools  will  have  a  great  influence  on 
recovering,  if  not  passing  established  rec- 
ords previously  made  in  ton  miles  per 
pound  of  tractive  power  available. 

Capital  account  expenditures  cannot  be 
made  to  better  advantage  at  this  time  in 
any  direction  by  the  railroads  than  through 
provisions  for  modern  repair  shops  and 
equipment. 

The  selection  of  machine  tools,  traveling 
cranes,  small  tools,  jigs  and  fixtures  can 
easily  be  made  to  meet  any  motive  power 
requirements.  The  principal  danger  in  the 
selection  of  machine  tools  is  in  giving  un- 
due weight  to  maximum  performance  of 
individual  items,  and  in  expending  capital 
too  freely  for  architectural  embellishments. 
The  ideal  repair  shop  is  one  consisting  of 
the  maximum  tool  facilities  in  combination 
with  the  minimum  expenditure  for  build- 
ings necessary  for  protection  and  reason- 
able life  and  maintenance  expense.  The 
arrangement  of  shops  longitudinally,  her- 
ringbone, or  traverse  pit.  has  little  if  any 


influence  either  on  cost  or  equipment  nec- 
essary to  take  care  of  a  given  number  of 
locomotive  units  unless  the  capital  increase 
in  the  cost  of  the  buildings  themselves  is 
affected. 

The  purchase  and  installation  of  spe- 
cial high-powered  individual-purpose  tools 
should  be  made  only  after  the  most  minute 
analysis  of  the  actual  immediate  and  pro- 
spective requirements.  Each  expenditure 
in  the  way  of  machine  tool  facilities  should 
be  made  so  as  to  give  the  maximum  return 
in  the  way  of  plant  output  and  not  con- 
sidered on  the  basis  of  the  output  of  the 
individual  unit.  Over-equipment  of  indi- 
vidual departments  does  not  assist  either 
the  time  or  cost  element  of  a  locomotive 
which  has  to  be  passed  through  all  the  de- 
partments of  the  repair  terminal. 

A  more  specific  explanation  for  the  rea- 
sons resulting  in  this  condition  is  readily 
found  in  either  one  or  a  combination  of 
the  following  facts  all  of  which  are  subject 
to  correction  either  by  the  railroads  or  the 
Interstate   Commerc;  Commission: 

First.  The  railroad  companies  appear  to 
have  purchased  power  at  a  higher  ratio 
than  the  normal  increase  in  tonnage  avail- 
able justified,  causing  power  to  remain 
idle. 

Second.  In  the  efforts  of  railroad  offi- 
cials to  maintain  a  uniform  ratio  between 
income  and  expenses,  it  is  customary  to 
reduce  the  maintenance  of  equipment  ap- 
propriations during  the  slack  months,  thus 
causing  the  power  in  many  cases  to  be 
unavailable  to  take  care  of  the  peak  load 
transportation  in  the  fall  and  winter 
months  without  the  assistance  of  the  loco- 
motive builders. 

Third.  Unfortunately,  it  has  been  the 
custom  of  motive  power  and  transportation 
officials  when  purchasing  new  power,  to 
endeavor  ''to  keep  up  with  the  Joneses"  by 
purchasing  power  in  large  sizes,  and  in  a 
number  of  cases  the  tonnage  available, 
yard  facilities,  bridge,  and  right-of-way 
limitations,  and  other  local  causes  have 
prevented  the  full  utilization  of  all  of  the 
extra  drawbar  pull  available. 

Fourth.  Labor  conditions,  both  in  the 
transportation  and  motive  power  depart- 
ments, have  tended  to  decrease  power  and 
operating  efficiencies. 

Fifth.  The  amount  of  money  expended 
by  the  railroads  for  logical  repair  shop 
facilities  has  been  lamentably  out  of  pro- 
portion with  the  amount  of  money  ex- 
pended for  motive  power  and  cars,  result- 
ing in  inadequate  facilities  for  needed  re- 
pair and  modernizing  work.  The  reason 
for  this  is  probably  due  somewhat  to  the 
fact  that  it  is  easier  to  secure  financial 
assistance  through  car  or  locomotive  trust 
certificates  than  it  is  to  secure  money  on 
blanket  or  other  mortgages  to  be  used 
for  the  purpose  of  shop  extensions  or  eon- 
struction. 
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Sixth.  The  analysis  of  data  from  indi- 
vidual railroads  shows  that  the  purchase 
of  power  has  in  some  cases  been  justil'ied 
and  that  the  tons  hauled  per  pound  of 
available  tractive  power  show  decreases 
not  out  of  -line  with  changes  in  operating 
and  labor  conditions. 

Taken  as  a  whole,  however,  the  figures 
clearly  indicate  a  tendency  to  purchase 
power  in  advance  of  traffic  requirements 
and  further  show  inadequate  provision  for 
the  roundhouse  and  general  repair  work 
necessary  to  keep  the  investment  for  power 
active. 

It  might  be  said  that  the  practice  of 
purchasing  equipment  ahead  of  require- 
ments and  out  of  line  with  ability  for  full 
economic  use  is  not  confined  to  railroads 
but  will  be  found  in  general  industry  as 
well.  However,  the  latter  being  either 
equalized  through  receivership  and  re-sale 
at  bargain  prices  affecting  only  the  few 
original  owners  and  creating  no  appre- 
ciable ripple  on  the  economic  life  of  the 
nation,  or  resulting  in  past  profits  being 
largely  represented  by  non-revenue  pro- 
ducing brick,  mortar,  and  equipment. 

The  lack  of  adequate  shop  facilities 
is  the  greatest  factor  obstructing  the  pur- 
chase and  application  of  modern  fuel  sav- 
ing or  other  devices  which  would  permit 
the  increase  of  revenue  ton  miles  per  pound 
of  tractive  power  available.  Lack  of  fa- 
cilities to  take  care  of  such  equipment  when 
installed,  and  the  fact  of  additional  engine 
failures  and  delays  by  the  lack  of  atten- 
tion which  inadequacy  of  repair  equipment 
compels,  has  naturally  resulted  in  the  mo- 
tive power  department's  being  averse  to 
take  an  additional  obligation  for  main- 
tenance with  the  foreknowledge  of  inability 
to  properly  care  for  the  same. 

As  a  matter  of  self-defense  this  tendency 
is  a  natural  one,  and  as  long  as  reasonably 
adequate  supplies  of  tools  and  facilities 
are  not  available  the  position  is  well  jus- 
tified. 

When  the  fact  is  taken  into  considera- 
tion that  progress  in  locomotive  develop- 
ment in  the  past  few  years  has  been  almost 
entirely  in  the  direction  of  devices  which 
can  be  applied  to  existing  power,  and  that 
the  application  of  such  equipment  will 
make  any  existing  locomotive  as  efficient 
as  one  of  equal  power  just  out  of  the 
builder's  shop,  the  enormous  size  of  the 
economic  loss  to  the  railroads  can  be 
visualized. 

A  locomotive  when  out  of  service  for 
the  most  trivial  cause,  is  just  as  expensive 
to  the  property  as  a  whole  as  one  legiti- 
mately tied  up  awaiting  shop  for  periodical 
overhauling,  and  too  much  attention  cannot 
be  devoted  to  the  necessity  for  adequate 
facilities,  not  only  in  the  classified  shops 
where  the  legitimate  delay  is  taken  care  of 
but  also  in  the  running  repair  facilities 
which  should  be  provided  at  the  various 
terminals  for  the  purpose  of  preventing 
motive  power  delay  on  account  of  trivial 
maintenance  work. 

A   locomotive   awaiting   shop   or   other- 


wise in  the  hands  of  the  motive  power  de- 
partment is  a  liability  to  the  corporation 
during  such  periods,  as  fixed  charges  never 
stop  accumulating,  and  the  only  way  they 
can  be  offset  is  to  provide  the  repair  or- 
ganization shops,  tools,  and  labor  neces- 
sarj'  to  make  the  locomotive  available  for 
the  transportation  department  with  the 
minimum  of  delay. 

The  only  items  of  intangible  expense 
which  should  enter  into  the  annual  bal- 
ance sheet  in  connection  with  motive  pow- 
er equipment  is  deferred  maintenance  to 
cover  impaired  ability  to  produce  revenue 
and  the  writing  off  of  all  equipment  which 
may  have  entirely  lost  earning  power 
through   inadequacy  or  obsolescence. 

Each  railroad  should  have  every  loco- 
motive surveyed  to  determine  if  its  use- 
ful life  is  actually  finished  through  use  or 
inadequacy,  and  if  there  is  not  the  possi- 
bility of  placing  this  engine  on  an  equal 
basis  with  an  engine  just  received  from 
the  builder,  through  application  in  its  own 
shops  of  such  such  modern  improvements, 
as  superheaters,  feed  water  heaters,  cut- 
off indicators,  brick  arches,  power  reverse 
gears,  valve  gears,  etc. 

Full  capital  account  credit  should  be 
given  for  all  betterment  work  and  addi- 
tions made  to  old  power,  and  a  new  value 
placed  on  the  entire  locomotive  after  the 
completion  of  such  betterments,  in  line 
with  its  ability  to  compete  with  a  new  unit 
of  equal  capacity,  irrespective  of  its  old 
arbitrary  or  book  value. 

Adequate  general  and  running  repair  fa- 
cilities should  be  provided  on  each  railroad 
in  proportion  to  its  equipment  owned,  with 
the  ability  to  do  betterment  work  consist- 
ing of  the  application  and  maintenance  of 
such  devices  as  have  proven  themselves  to 
have  a  definite  earning  value  for  the  prop- 
erty as  a  whole. 

Repair  work  should  be  equalized  over 
the  12  months'  period  by  arbitrary  charges 
against  income  in  the  months  of  great 
business  for  credit  and  use  during  periods 
of  revenue  depressions. 

Each  new  purchase  of  new  locomotive 
equipment  should  be  made  the  subject  of 
special  study  by  the  accounting,  motive 
power  and  transportation  officials  assisted 
by  outside  advice  if  necessary,  to  deter- 
mine : 

(a)  Actual  necessity. 

(b)  Size  and  capacity  which  will  give 
the  greatest  net  returns  to  the  company. 

(c)  Type. 

The  requirements  for  classified  and  run- 
ning repair  shop  facilities,  in  connection 
with  the  operation  of  locomotives,  are  so 
inter-tied  with  the  effectiveness  and  earn- 
ing value  of  the  property  that  it  is  un- 
usual that  so  little  attention  has  been 
devoted  to  the  determination  of  specific 
factors  measuring  the  expenditures  neces- 
sary for  economic  results. 

In  other  words,  it  would  seem  logical 
to  assume  that  railroad  executives,  when 
appropriating  large  sums  for  capital  ac- 
count  expenditures    for   purchase   account 


for  additions  or  betterments  of  new  power 
should  coincidcntally  provide  for  facilities 
to  take  care  of  this  power  after  it  has  been, 
put  into  service. 

Uniformity  of  Firing  Produces  Smoke- 
less Combustion 
Smokeless  combustion  requires  the  main- 
tenance of  a  uniform  and  proper  supply  of 
fuel  and  air  under  conditions  of  suitable- 
"•temperature,  mixing  and  volume  of  com- 
bustion space.  The  one  word  "uniformity" 
embraces  most  of  the  ideals  for  smokeless 
combustion.  A  bed  of  coals  cannot  find 
uniform  conditions  if  the  coal  is  fed  in 
large  lumps,  so  that  powdered  coal  is  the 
ideal  limit  for  coal  size.  Intermittent  hand- 
firing  cannot  provide  a  uniform  supply  of 
fuel,  since  immediately  after  introducing 
coal  into  a  fire  a  great  quantity  of  volatile 
matter  is  distilled,  calling  for  a  large 
amount  of  air  to  burn  it,  while  less  air 
is  required  after  the  volatile  matter  has 
burned  off.  There  is,  therefore,  a  de- 
ficiency of  air  immediately  after  firing,  and 
usually  an  excess  for  the  remainder  of  the 
time.  This  cause  of  smoking  is  particu- 
larly bad  when  the  draft  is  poor.  Uni- 
form, continuous  mechanical  feed  of  coal 
is,  therefore,  the  ideal  way  to  supply  fuel. 
The  intermittent  firing  of  large  amounts 
of  coal,  chilling  the  fire  by  its  cold  blanket- 
ing effect,  and  calling  for  heat  for  distilling 
gases,  is  not  conducive  to  uniformity  of 
temperature,  so  that  continuous  fuel  feed 
is  the  ideal  also  from  this  consideration. 
LIniform  mi.xing  of  air  with  the  coal  prod- 
ucts is  one  of  the  most  difficult  things  to 
attain.  Irregular  thickness  of  the  fire,  ac- 
cumulations of  ash  and  clinker  in  the 
grate,  placing  large  amounts  of  coal  on 
the  fire  at  one  time,  opening  of  fire  doors, 
leaky  settings,  all  contribute  to  an  irregu- 
lar and  variable  supply  of  air  when  uni- 
formity is  desired,  so  that  continuous  me- 
chanical operation  aids  again  in  approxi- 
mating an  ideal  air  supply.  Uniformity 
in  all  of  these  things  may  be  attained  and 
yet  a  smoky  fire  produced,  because  in  a 
small  combustion  space  the  gases  may  not 
have  time  to  burn  before  they  are  chilled 
by  cold  boiler  surface.  Large  combustion 
spaces  are,  therefore,  necessary  for  smoke- 
less combustion.  With  these  ideals  estab- 
lished every  approach  to  them  will  tend  to 
reduce  smoke  and  give  better  combustion. 
The  fireman  that  "fires  little,  fires  often, 
fires  quick"  makes  less  smoke.  Coal  of 
approximately  uniform  size  tends  towards 
uniform  fuel  bed  conditions. 

It  may  look  at  the  first  impression  that 
the  frequent  opening  of  the  furnace  door 
admitting  cold  air  would  have  a  pernicious 
effect  on  cooling  the  heating  surfaces,  par- 
ticularly the  flues,  and  while  this  is  true 
to  a  limited  extent,  the  method  of  adding 
a  large  quantity  of  fresh  coal  at  one  time 
is  much  more  so  and  as  already  stated 
adds  greatly  to  the  increase  of  smoke, 
which  has  the  double  fault  of  wasting 
coal,  and  in  many  locations  adding  a 
nuisance  to  the  vicinity. 
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The  Calculation  and  Graphical  Representation  of  the 
Walschaerts  Valve  Gear  for  Locomotives 


By   S.   E.    W,   Westren-DoU,  Engineer,  Petrograd 


Introduction 


As  a  result  of  the  direct  interdependence 
of  the  various  steam  phases  as  they  occur 
in  the  cylinder  of  a  steam  engine,  so  clearly 
shown  in  the  steam  diagrams  of  Zeuner 
and  Meier-Ruleaux,  it  is  quite  evident  that 
any  change  in  one  of  them,  the  admission 
for  instance,  involves  a  corresponding 
change  in  all  of  the  others.  It  is  very 
important  that  the  amount  of  linear  lead 
be  kept  constant,  and  it  is  one  of  the  most 
prominent  of  the  possibilities.  It  was  to 
secure  this  point  that  Walschaerts,  a  Bel- 
gian, designed  a  valve  gear  capable  of  ef- 
fecting various  changes  in  the  point  of 
cut-off  and  of  reversing  the  motion  of  a 
steam  engine  and  which  he  patented  in  the 
year  1844. 

The  linear  lead  is  the  amount  of  open- 
ing of  the  live  steam  port  at  the  end  of 
the  stroke  of  the  piston. 

A  diagram  of  the  ordinary  form  of  the 


which  is,  in  turn  fastened  to  the  crosshead 
of  the  machine  by  the  fixed  connection  K 
L.  The  composition  of  the  two  motions 
of  the  points  G  and  /,  as  received  from  the 
link  and  the  crosshead  is  transferred  in  a 
peculiar  and  special  manner  to  the  point  H, 
which  is  connected,  by  means  of  the  valve 
stem  to  the  valve  M  and  gives  the  latter 
the  motion  required  for  the  necessary  dis- 
tribution of  the  steam. 

A  change  in  the  running  direction  of  the 
engine  is  obtained  by  shifting  the  move- 
able link  block  F  to  points  above  or  below 
the  fixed  point  E  about  which  the  link 
turns,  while  a  change  in  the  point  of  cut- 
off, or  what  amounts  to  the  same  thing, 
a  change  in  the  travel  of  the  valve  is  ob- 
tained by  moving  the  link  block  F  to 
points  nearer  or  more  remote  from  the 
aforesaid  point  E. 

The  shifting  of  the  link  block  is  ac- 
complished by  means  of  the  radius  rod 
hanger  and  lifting  arm  UTS  and  the  re- 
versing connection  N  X  P  R  S. 

Five  years  after  Walschaerts  had  pro- 
tected his  construction  with  a  patent, 
Heusinger  von  Waldegg,  in  1849,  likewise 
published  a  description  of  a  valve  motion 
with  a  swinging  link,  and  it  is  well  known 
that    the    two    systems,    although    worked 


Walschaerts  valve  gear  is  shown  in  Fig. 
1,  and  which  is  drawn  with  the  piston 
at  the  end  of  its  stroke. 

The  point  B  of  the  eccentric  crank  B 
C  describes  a  circle  about  the  center  O 
with  the  radius  O  B  ^  r,  and  can  also 
be  considered  an  eccentric  with  an  eccen- 
tricity equal  to  r.  As  a  result  of  this 
eccentricity  r,  and  by  means  of  the  eccentric 
crank  B  C  and  the  eccentric  rod  B  D,  the 
link  is  made  to  oscillate  about  a  fixed  point 
£.  The  motion  of  the  swinging  or  oscilla- 
tion of  the  Unk  at  the  point  F  is  trans- 
mitted, by  means  of  the  radius  rod  F 
G  to  the  point  G  of  the  lap-and-lead  lever 
H  J.  The  lower  end,  /.  of  the  lap-and- 
lead  lever  H  J  receives  its  oscillating  or 
pendulum  motion  from  the  union  bar  /  K 


out  entirely  independently  of  each  other, 
dift'er  only  in  their  minor  details.  In  the 
Heusinger  patent  the  union  bar  J  K  is 
missing  and  the  lap-and-lead  lever  H  J 
is  attached  directly  to  the  point  K  hy  a 
bearing.  Heusinger's  design  has  not  been 
very  extensively  adopted,  yet  because  of 
the  great  resemblance  existing  between  the 
two  systems  there  still  exists  a  good  deal 
of  confusion  in  the  matter  of  terminology. 
Although  the  valve  motion,  in  almost  uni- 
versal use,  is  that  made  in  accordance  with 
the  Walschaerts  patent,  it  is  only  in  its 
home  country,  Belgium,  that  it  has  been 
so  known  until  very  recent  years.  In  all 
other  countries  except  the  United  States 
it  was  known  as  the  Heusinger  valve  gear. 
Since  this   terminology   is  admitted  to  be 


faulty  by  all  writers  on  the  subject,  it 
is  here  set  forth  so  that  all  further  errors 
and  mistakes  regarding  the  matter  may 
be  avoided. 

The  development  of  the  comparatively 
complicated  mechanism  of  the  Heusinger 
valve  gear,  tended,  at  first,  to  prevent  its 
adoption.  Later,  when  its  advantages  had 
been  learned,  by  practical  experience,  it 
has  held  its  own  for  more  than  fifty  years 
in  nearly  all  countries  and  has  been  applied 
to  the  majority  of  large  locomotives  and 
stands,  today,  at  the  forefront  of  locomo- 
tive valve  gears. 

Section  I. 
The  Valve  and  the  Method  of  Calcu- 
L.vrixG  ITS  Proportions. 
Although  not  entirely  dependent  on  the 
character  of  the  valve  gearing,  the  moving 
valve  is,  itself,  the  main  feature  in  the 
regulation  of  the  various  phases  of  the 
action  of  the  steam  in  the  cylinder.  Two 
types  of  valves  are  in  common  use  on  loco- 
motives ;  the  plain  mussel  shell  or  D  valve  _ 
or  its  modified  equivalent  the  piston  valve 
and  the  Trick  (Allen  double  ported)  valve. 
Because  of  the  fact  that,  in  present  prac- 
tice, there  is  a  tendency  to  use  both  inside 
and  outside  steam  admission,  and  the  steam 
passages  in  the  valve  seat  are  divided  into 
two  parts  for  the  respective  ends  of  the 
cylinder,  and  also  because  the  exhaust 
passages  lie  outside  the  steam  passages 
these  two  types  of  valves  are  being 
abandoned,  yet  it  is  quite  sufficient  to 
study  and  calculate  the  D  and  the  Allen 
valves  for  the  designer  to  be  able  to  deduce 
therefrom  an  accurate  development  of  a 
valve  to  meet  any  special  construction. 
1.  The  Mussel-Shell  or  D  Valve 
The  formula  by  which  the  velocity  of 
the  incoming  live  and  outgoing  exhaust 
steam  can  be  calculated  would  always  give 
the  most  perfect  dimensions  for  the  ports 
in  the  valve  seat  and  the  passages  in  the 
casting.  But  in  order  that  there  may  be 
some  control  over  the  dimensions  used, 
it  is  desirable,  insofar  as  practical  work 
is  concerned,  to  establish  some  sort  of  a 
relationship  between  the  sectional  area  of 
the  passages  and  the  cylinder  volume, 
although  exact  dimensions  are,  as  yet,  im- 
possible. Hence  the  determination  of  the 
cross-sectional  area  of  the  passages  in  this 
way,  is  outside  of  the  realm  of  calculation. 
According  to  Prof.  Radinger,  the  aver- 
age velocity  of  live  steam  in  the  passages 
can  be  taken  at  from  98  to'  115  ft.  per 
second;  but,  in  order  to  avoid  all  danger 
of  throttling,  131  ft.  per  second  should 
not  be  exceeded. 

If   the   surface   area   of   the   piston,   or, 
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what  is  the  same  thing,  the  cross-sectional 
area  of  the  cylinder  be  indicated  by  O,  the 
average  velocity  of  the  piston  in  feet  per 
second  by  c,  the  cross-sectional  area  of 
the  steam  port  for  the  live  steam  in  square 
inches  by  f  and  the  velocity  of  the  steam, 
at  the  port,  -in  feet  per  second,  the  cross- 
sectional  area  of  the  live  steam  port  in 
square  inches  will  be  given  by  the  equa- 
tion 

0  c  -  f  V 
whence 

f  =  0  X  c 


or  according  to  Prof.  Radinger, 
O  c         0  c 

/    =:    to    

100  115 

The  velocity,  c,  of  the  piston  of  locomo- 
tives, in  feet  per  second  is  given  by  the 
equation 

n  H, 

30 
in  which  n  is  the  number   of  revolutions 
of  the  driving  wheels  per  minute  and  H  is 
the  stroke  of  the  piston  in  feet. 

The  number  of  revolutions,  n,  of  the 
driving  wheels  per  minute  is  then  obtained 
from  the  equation 

i-  X  5280 

n  =  

60  TT  DR 
in  which  5"  is  the  maximum  speed  in  miles 
per  hour  and  D  R  is  the  diameter  of  the 
driving  wheels  in  feet. 

In  order  that  the  dimensions  of  the 
steam  port  may  be  calculated,  the  length 
of  the  same  may  be  assumed.  It  usually 
happens  that  this  length,  relatively  to  the 
diameter,  D,  of  the  cylinder  is  from  2/3 
D  to  D. 

The  width  of  the  steam  port  can  then 
be  obtained  from  the  equation 

f  =  a  X  b 
Still,  in  the  majority  of  cases,  the  re- 
lationship existing  between  a  and  b  is 
that  b  divided  by  a  is  from  6  to  10  with  a 
maximum  of  12,  and  care  should  be  ex- 
ercised that  the  last  named  ratio  is  not 
exceeded. 

The  sectional  areas  of  the  live  steam 
ports  can  also  be  obtained  with  sufficient 
accuracy  for  practical  purposes,  for  in- 
dividual cases,  by  similar  calculations, 
based  on  the  following  equation 

f  =  O  (0.01  +  0.03  c) 

a  =  0.l  D  —  0.04  D 

f  ^a  X  b 
Hence,  as  the  maximum  piston  speed,  is 
that  corresponding  to  the  highest  speed 
of  the  engine,  and  is  assumed  for  all  these 
equations,  it  follows,  that  the  port  will  be 
perfectly  adapted  to  deliver  steam  at  this 
velocity  provided  it  is  fully  opened,  and 
that  at  other  and  lower  speeds  it  will  be 
all  right  even  though  the  opening  run 
from  a  down  to  2/3n.  This  opening 
should,  however,  never  be  less  than  2/3a, 
because  the  loss  of  power,  when  this  oc- 


curs, through  the  throttling  of  the  steam 
will  be  excessive.  On  the  other  hand  an 
excessive  travel  of  the  valve  beyond  the 
edge  of  the  port  should  be  avoided,  be- 
cause, if  that  occurs,  there  will  be  a  useless 
waste  of  power  due  to  the  frictional  work 
involved. 

A  considerable  travel  beyond  the  edge  of 
the  port  is  unavoidable  in  locomotive  work, 
especially  in  cases  where  the  Schmidt 
superheater  has  been  used,  and  the  valve 
has  been  adapted  to  it  without  making 
any  change  in  the  various  parts  of  the 
valve  gear. 

The  width  Oo  of  the  exhaust  port  must 
be  great  enough,  so  that  it  cannot  have  its 
area  reduced  by  narrowing,  due  to  the 
travel  of  the  valve,  to  a  point  where  it  is 


the  same  as  that  of  the  steam  port ;  in  fact, 
when  the  valve  is  at  the  limit  of  its  travel, 
the  opening  in  the  exhaust  port  should,  in 
no  case,  be  less  than  from  a  to  4/3a  in 
which  a  is  equal  to  the  width  of  the  steam 
port. 

The  length  of  the  exhaust  port  will,  for 
constructional  reasons,  be  the  same  as  that 
of  the  steam  port. 

It  may  also  be  remarked,  that,  in  the 
case  of  compound  locomotives,  according 
to  the  early  calculations  for  the  determina- 
tion of  the  size  of  ports  for  the  large 
cylinders,  the  length  b  for  the  small  or 
high  pressure  cylinders  was  obtained  by 
merely  shortening  the'  other,  from  which 
it  came  about  that  the  width,  a.  was  the 
same  for  both  cylinders. 

The  calculation  of  the  throw  17  of  the 
valve  should  be  such  that  it  travels  the 
distance,  g,  on  each  side  to  the  right  and 
left  of  its  central  position. 

From  what  has  just  been  said,  the  open- 
ing of  the  exhaust  port  must  be,  according 
to   Fig.  2,   equal   to   or  greater  than 

a.,  i  -\-  q  -\-  a  —  .i; 
For  the  determination  of  the  width  of  the 
bridge  g.  we  have  the  formula 

g  =  0.5a  -\-  .25  to  .5  in. 
which  are  admissible  values.  But  it  must 
be  clearly  understood,  that,  when  the  valve 
is  at  the  end  of  its  stroke,  its  edge  has  not 
traveled  beyond  the  edge  of  the  bridge  g 
so  as  to  open  the  exhaust  port  and  permit 
live  steam  to  enter  it.  From  these  limita- 
tions it  is  always  necessary  that 

q  should  be  less  than  e  -{-  a  -\-  g 
whence 

g  is  greater  than  g  —  (e  -{-  a) 

This  condition  is  fully  met,  if,  when  the 
valve  is  at  the  end  of  its  travel,   its  lap 


still  rests  on  the  bridges  for  a  distance  of 
from  0.2  in.  to  0.4.  The  e<iuation  for  the 
width  of  the  bridge  will  then  be 

g  =  <?  —   (e  +  o)   -+-  .2  to  .4  in. 

In  order  that,  when  the  valve  is  at  the 
end  of  its  stroke,  no  live  steam  will  be 
admitted  to  the  two  ends  of  the  cylinder 
at  the  same  time,  (in  front  of  and  behind 
the  piston)  care  must  be  exercised,  that  the 
inner  edge  of  the  valve  does  not  travel 
beyond  the  outer  edge  of  the  outer  bridge 
1^  and  in  this  case,  also  it  will  be  suf- 
ficient if  a  lap  of  from  0.2  in.  to  0.4  in. 
remains  on  the  valve  seat.  We  therefore, 
have  the  following  formula  for  the  width 
of  the  outer  bridge  /. 

/  =  (?  —  (a  -I-  1)  +  .2  to  .4  in. 

On  the  other  hand,  when  the  steam  is 
admitted  for  full  stroke,  that  is  with  the 
latest  point  of  cut-off,  the  corresponding 
motion  of  the  valve  should  be  such  that 
its  outer  edge  should  travel  beyond  the 
outer  edge  of  the  bridge  f  by  at  least  from 
.05  to  .10  in.  so  as  to  avoid  the  formation 
of  a  shoulder  on  the  valve  seat. 

When  both  these  points  have  been  at- 
tended to,  we  have  the  following  equations 
for  the  width  of  the  bridge  /: 

f  min.  =  q  max.  —  (o  +  t)  -f  .2  to  .4  in. 

f  max.  —  5  normal +  e — .5  to  .10.  in. 

The  outside  lap  e  will  vary  with  the 
point  of  cut-ofif.  It  is  determined  by  con- 
sidering the  latest  point  of  cut-off  to  be 
used. 

In  the  compound  locomotives  the  latest 
point  of  cut-off  is  usually  taken  at  from 
70  to  90  per  cent  of  the  stroke,  and,  in 
simple  engines,  it  is  usually  put  at  from 
80  to  85  per  cent. 

When  the  point  of  cut-off  or  the  amount 
of  admission  has  been  determined,  we  can 
obtain  the  admission  angle  e  at  the  same 
time  as  indicated  in  Fig.  3. 

When  the  admission  angle  and  the  cor- 
responding point  of  cut-off  has  been  ob- 
tained, as  well  as  the  maximum  port  open- 
ing (2/3  a  to  a)  in  order  that  the  neces- 
sary outside  lap  and  travel  of  the  valve 
may  be  calculated  therefrom,  it  is  first 
necessary  to  decide  upon  the  linear  lead 
or  the  lead  angle  during  which  steam  is 
admitted  before  the  commencement  of  the 
stroke. 

It  is  well  known  that,  in  the  ordinary 
steam  engine,  the  valve  opens  the  port 
for  the  admission  of  steam  before  the 
piston  has  finished  its  stroke  from  the 
other  direction.  The  amount  which  the 
valve  has  opened  the  port  when  the  pis- 
ton has  reached  the  end  of  its  stroke, 
is  called  the  linear  lead  and  is  usually 
indicated  by  V  e.  The  angle  corresponding 
to  this  lead  is  called  the  lead  angle  and 
is  called  y   (gamma). 

The  linear  lead  may  be  from  .10  to  .15 
in.  using,  in  large  engines,  up  to  .25  in. 
while  the  corresponding  lead  angle  runs 
from  2°  to  4°.  At  any  rate  it  is  essential 
that  the  linear  lead  should  not  be  made 
too  great,  else  there  will  result  a  useless 
consumption  of  steam. 
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When  the  maxinlum  angle  of  admission 
has  been  determined  together  with  the  de- 
sired port  opening  and  the  Hnear  lead  or 
angle  of  lead,  it  then  becomes  possible, 
by  graphical  means,  to  ascertain  the  nec- 
essary outside  lap,  as  well  as  the  throw  of 
the  eccentric  for  driving  the  valve  as  well 
as  the  angular  advance  of  the  same. 


The  lead  angle  increased  by  90°  will  give 
the  angle  at  which  the  eccentric  should 
be  keyed  to  the  crank. 

In  most  cases  it  is  the  linear  lead  and 
not  the  lead  angle  that  is  assumed.  In 
this  matter,  for  the  first  example  that  is 
:given.  there  will  be  assumed  a  given  angle 
■of  admission  t,  (epsilon)  the  maximum 
port  opening  a  K  and  the  desired  linear 
lead  \'o  from  which  there  is  to  be  deter- 
mined the  outside  lap  c' ;  the  eccentricity  or 
half  throw  of  the  eccentric  Q  the  lead 
angle  7  and  the  angular  advance  of  the 
eccentric  5   (delta). 


At  the  distances  V  ,.  and  :,  K  draw  the 
straight  lines  b  b'  and  d  d'  parallel  to 
c  c'  as  in  Fig.  4.  On  c  c  take  any  point  f 
and  draw  a  line  from  it  at  an  angle  equal 
to  the  admission  angle  e.  From  the,  point 
g  where  this  angle  cuts  the  straight  line 
b  b.  as  a  center,  lay  off  the  angle  6  g  h. 
Then  bisect  this  angle.  The  center  of  the 
desired  eccentric  circle  must  now  lie  on 
this  bisecting  line  so  found,  while  the 
circle  must  be  tangent  to  the  line  d  d' 
and  pass  through  the  point  /  that  was  first 
taken  on  the  straight  line  c  c  .  It  can  then 
be  found  by  trial.  Its  center  will  be  at  0. 
The    distance   of   the   center    O    from    the 


straight  line  b  b'  will  be  the  desired  out- 
side lap  e'  and  the  radius  of  the  circle  so 
found  will  be  the  eccentricity  Q.  Draw 
a  straight  hne  from  O  to  /'  and  also  one 
from  O  to  ^  where  the  eccentric  circle 
cuts  the  straight  line  b  b'  thus  forming 
the  angle  k  O  f.  This  will  be  the  pre- 
admission or  lead  angle  7  corresponding 
to  the  linear  lead  Vc.  The  angle  m  0  f 
is  the  angular  advance  of  the  eccentric  5. 

If,  in  place  of  the  linear  lead,  the  pread- 
mission or  lead  angle  should  be  given,  the 
method  to  be  pursued  is  as  follows  : 

At  the  given  distance  a  K  from  the 
straight  line  b  b'  draw  the  parallel  line 
d  d'  as  shown  in  Fig.  5.  On  it  take  any 
point  n,  it  being  presupposed  that  the 
eccentric  circle,  that  may  be  found,  will 
be  tangent  to  the  straight  line  d  d'  at  this 
point.  From  n  draw  a  line  downwards 
making  an  angle  with  the  line  d  d'  equal 
10  the  admission  angle  c  and  from  this  line 


lay  off  the  preadmission  angle  7.  This  then, 
forms  the  new  angle  A  n  B  ^=  e  -\-  y 
which  is  to  be  divided  into  four  parts. 
From  the  first  of  these  points  from  the 
straight  line  d  d' ,  at  />,  draw  a  straight 
line  to  n  and  prolong  it  until  it  cuts  the 
line  b  b' .  This  gives  one  point  on  the 
desired  circle.  It  is  indicated  as  k.  Since 
the  circle  is  to  be  tangent  to  the  straight 
line  d  d'  at  the  point  n,  its  center  must 
be  on  the  line  drawn  at  right  angles  to  d  d' 
from  n  while  the  circle  itself  must  be 
tangent  to  d  d'  and  pass  through  the  point 
k.  The  eccentric  circle  can,  then,  be  found 
by  a  simple  geometrical  process.  Its 
radius  will  be  equal  to  the  eccentricity  Q 
and  the  distance  of  its  center  0  from  the 
straight  line  6  b',  will  be  the  desired  out- 
side lap  e. 

In  order  to  find  the  linear  lead,  draw 
a  line  from  O  making  an  angle  with  k  0 
equal  to  the  preadmission  angle  7- 
Through  the  point  f  where  this  line  of 
angular  admission  cuts  the  circle,  draw  the 
line  c  c'  parallel  to  b  b'.  The  distance 
of  these  two  lines  apart  is  equal  to  the 
linear  lead. 

Furthermore,  the  angle  f  O  7)i  is  equal 
to  the  angular  advance  S  of  the  eccentric. 

In  order  to  obtain  a  clear  illustration  of 


the  accuracy  of  the  dimensions  thus  found, 
it  is  only  necessary  to  apply  them  to  the 
Zeuner  valve  diagram  as  shown  in  Fig.  6. 
The  accuracy  of  the  results  so  obtained 
is  evident  from  the  following  points.  Let- 
ting the  outer  circle  represent  the  total 
throw  of  the  crank,  the  eccentric  circle 
whose  diameter  is  Q  passes  through  the 
center  of  the  diagram  and  cuts  the  hori- 
zontal axis  outside  the  circle  drawn  with 
a  radius  equal  to  the  outside  lap  c,  by  a 


FIG.   6. 

distance  equal  to  the  linear  lead,  at  the 
point  e  +  ''e,  and  closes  the  port  at  the 
point  C  with  the  lap  corresponding  to  the 
admission  angle  e.  Further  the  preadmis- 
sion angle  7  and  the  angular  advance  5 
will  be  found  to  correspond  to  the  angles 
as   found  by   the  method  described. 

If,  in  the  Zeuner  diagram,  we  have,  in 
addition  to  the  outside  lap  e,  and  the  re- 
quired travel  of  the  valve,  q,  the  width 
of  the  steam  ports,  a,  in  the  cylinder  as 
well,  it  will  be  readily  understood  that, 
for  any  desired  amount  of  port  opening 
(I  K  is  less  than  a  as  shown  in  Fig.  7.\ 
when  only  a  portion  of  the  port  will  be 
opened.  On  the  other  hand  when  a  K  = 
a,  as  in  Fig.  7B,  the  port  will  only  be 
open,  to  its  full  width,  for  an  instant  at 
the  point  B,  when  it  will  immediately 
start  to  close  again ;  finally,  when  o  K 
is  greater  than  a,  as  shown  in  7C,  the  port 
is  wide  open  through  that  portion  of  the 
throw  of  the  crank,  extending  from  B 
to  C. 

A  further  examination  of  the  valve 
motion,  as  will  be  seen  later,  will  show 
that  the  outside  lap  and  the  linear  lead 
are  closely  related  to  other  parts  of  the 
valve  gear  and  that  their  dimensions  are 
dependent  thereon.  It  frequently  happens 
that  a  lack  of  room  for  some  other  part 
of  the  mechanism  requires  an  increase  of 
the  outside  lap.  In  such  a  case  it  is  used 
for  the  adjustment  of  the  valve,  a  matter 
that  will  be  referred  to  again  in  the  proper 
place. 

The  dimensions  of  the  inside  lap  t  (Fig. 
2)  is  dependent  upon  the  amount  of  com- 
pression and  can  be  obtained  from  the 
Meier-Reuleaux  valve  diagram,  for  a  given 
cut-off  and  the  desired  amount  of  com- 
pression which  runs  from  15  to  20  per 
cent. 
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Too  great  an  amount  of  compression 
should  not  be  used  in  locomotives,  espe- 
cially on  those  working  superheated  steam 
lest  there  be  imposed  an  injurious  stress 


valve,   the   valve   port   K   =   — ,   and    for 

2 
this  special  case  (in  making  an  application 


on  the  rods  and  an  uneven  action  of  the 
machine  be  produced  because  of  the  large 
amount  of  negative  work  that  will  be 
done. 

The  simple  D  or  mussel  shell  valve 
made  of  cast  iron  is  the  one  most  com- 
monly used  on  small  engines,  where,  with- 
out any  balance  against  the  steam  pres- 
sure on  the  back,  they  render  good  serv- 
ice. It  is  but  right  to  say,  however,  that 
the  actual  pressure  on  the  valve  seat  must 
tiot  be  too  great.  A  number  of  experi- 
ments have  been  made  in  France  with 
cast  iron  valves  which  have  shown  that 
pressures  up  to  355  lbs.  per  sq.  in.  upon 
the  valve  seat  can  be  used  and  a  satis- 
factory operation  still  obtained.  If  higher 
pressures  than  this  are  used  the  seat  will 
soon  cut  and  be  very  quickly  worn  away ; 
thus  greatly  increasing  the  frictional  re- 
sistance due  to  the  movement  of  the  valve. 

2.     The  Trick  or  Allen  Valve 

In  many  large  engines  the  Trick  or 
Allen  double-ported  valve,  as  shown  in 
Fig.  8.  is  used.  These  valves  should  in- 
variably be  made  of  brass,  although  cast 
iron  has  been  extensively  used. 

The  object  of  the  Trick  design  of  valve 
is  to  effect  a  quick  opening  and  closing 
of  the  steam  port  with  a  short  movement 
of  the  valve.  For  this  purpose  it  is  fitted 
with  the  so-called  Trick  or  Allen  port. 
If  this  valve  is  moved  from  its  central 
position,  a  distance  equal  to  its  outside  lap, 
it  will,  at  the  same  time,  open  the  port 
at  its  outer  edge  on  one  side,  and,  on 
the  other,  it  will  open  it  through  the  port 
in  the  valve.  It  will,  therefore,  for  the 
same  amount  of  motion,  produce  double 
the  amount  of  opening  that  would  other- 
wise be  obtained,  and  the  reverse  of  this 
also  occurs  on  the  closing  of  the  valve. 
This  continues  until  the  valve  has  moved 
through  a  distance  equal  to  ^  -)-  ^  and 
the  port  opening  is  equal  to  2  k. 

From  the  foregoing  it  is  apparent  that 
the  eccentricity  of  the  double  port  action 
is  equal  to  q  ^  e  -\-  k. 

The  drawing  shows  that,  in  order  to 
fully  open  the  port  A  in  the  valve  seat, 
with  the   least  possible   movement  of  the 


i>f  it  to  locomotive  construction)   the  nec- 
essary eccentricity : 

a 
q  =  e  -i 

2 
At  the  same  time  the  width  of  the  port, 
k.  in  the  valve,   should  not  be   less   than 
0.4    in.    in   order   that   there    may   be   the 
necessary  weight   of  core   for   casting. 

The  thickness  of  the  outer  lip,  s,  is 
usually  taken  at  from  0.4  to  0.8  in.  It 
is  well  to  make  it  thin  so  that  the  width  of 
the  port  A  may  be  diminished.  The  cal- 
culation of  the  sectional  area  of  the  port 
in  the  cylinder  is  made  in  the  same  man- 
ner as  with  the  ordinary  D  valve,  except 
that  its  width  must  be  increased  by  the 
thickness  of  the  lip  s,  so  that,  the  cross- 


f-a-^ 


sectional  area  of  the  cylinder  ports  may 
not  be  decreased  for  this  special  case. 
Therefore, 

.^  =:  a  -f  J  or  /i  =  o  -f-  .4  to  .8  in. 

In  order  to  prevent  the  live  steam  from 
flowing  into  the  exhaust  port  it  is  neces- 
sary that,  in  the  dimensions  indicated  in 
Fig.  8,  q  should  be  less  than  e  +  a  -{-  g 
—  h,  and  experience  has  shown  that  it 
will  be  sufficient  if  it  is  from  0.2  to  0.4 
in.    less.     Hence   we   have 

q  :=:  e  -i-  a  -\-  g  —  k  — ■  .2  to  .4  in. 
From  this   equation   we  obtain  the   width 
of  the  bridge  g  as 

g  =  q  —  (e  +  a)  +  k  +  .2  to  A  in 

When  one  side  of  the  port  is  opened 
by  the  outer  edge  of  the  lip  of  the  lap  of 
the  valve,  the  edge  of  the  Allen  port 
must  be  opened  on  the  other  side  at  the 
same  time;  therefore,  for  the  width  of  the 


valve   face,   /,  outside   the   port,   we   have 
the  equation : 

f  =  2  e  —  s 

A  contraction  of  the  sectional  area  of 
the  exhaust  port  can  be  avoided  by  the 
development  of 

q  +  a  +  i  —  g 

But    in    order    to   be    perfectly    safe    in 
the   matter   it   is    well    to   substitute   3/2a 
for  a.     Whence   we  obtain   the   following 
emiation  : 
a,  —  q  +  a  +  i  —  g  to  q  +  3/2  a  +i  —  g 

The  determination  of  the  outside  lap  and 
the  eccentricity  or  throw  is  made  in  ex- 
actly the  same  manner  as  with  the  plain 
D  valve,  except  that,  with  the  Trick  or 
Allen  ported  valve,  there  are  four  points 
of  port  opening  to  be  observed,  in  order 
to  ascertain  the  correct  dimensions  for 
a  K  and  V«  of  the  diagrams  4  and  5. 

1.  Suppose  the  valve  is  moved  from  its 
central  position  by  the  distance 

Q  =  e  +  k 
as  in  I  and  II  of  Fig.  9,  then  all  port 
openings  will  be  doubled.  For  this  reason 
it  is  necessary,  that,  in  the  case  of  the 
valve  motion  fixed,  in  Figs.  4  and  5,  for 
a  K  that  it  should  only  be  one-half  of  the 
desired  port  opening,  or  O  to  2  fe  and  thus 
make  a  K  less  than  equal  to  k. 

Hence  the  linear  lead  Ve  always  drops 
at  this  point  of  the  motion  of  the  valve, 
and  in  all  diagrams  for  the  Trick  or  Allen 
valve,  it  is  only  necessary  to  make  it 
one-half  the  working  dimensions  that 
would  otherwise  be  taken. 

2.  Suppose  the  valve  continues  to  move 
and  open  until  Q'=V-|-^,  and  so  opens 
the  port  until  the  throw 

Q-  =  e+A— k  —  s 
as  shown  in  the  movement  from  II  to  III 
m  Fig.  9.  In  this  case  in  order  to  deter- 
mine the  whole  desired  port  opening,  we 
.nust  take  a  K  ^  2  k  to  a  (that  is  A  —  S) 
ns  in  Figs.  4  and  5,  since  the  linear  lead 

V. 
Rlways   remains  only  —  as   stated  above. 
2 

3.  From  this  point  the  port  opening  re- 
•Taains  constant  up  to  the  position 

O^  —  e  +  A  ~  s 

as   shown   in   the  movement   from   III   to 

IV  in  Fig.  9.     The  throw  and  the  outside 

lap  gives,    for   this   position 

a  K  =  a 

4.  In  order  to  obtain  the  greatest  pos- 
sible port  opening,  that  is  for  the  full  width 
of  A,  the  valve  must  open  the  port  imtil 
it  reaches  the  position  Q'  in  which 

Q'  =^  e  +  A, 
a  motion  indicated  by  that  shown  from  IV 
to  V  of  Fig.  9.  The  fixing  of  the  total 
throw  desired  as  a  ^  ^  a  to  /-!,  in  Figs.  4 
and  5  gives  the  corresponding  dimensions 
of  the  throw  q  and  the  outside  lap  e. 

If  the  designer  assumes  the  maximum 
port  opening  to  be  used,  which  is  ordinarily 
taken  to  be  equal  to  a,  it  is  easy,  from  the 
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foregoing  explanations,  to  determine  the 
correct  dimensions  in  Figs.  4  and  5  and 
thus  ascertain  the  outside  lap  and  the 
throw.  It  only  remains  then  to  determine 
from  the  above,  as  to  whether  the  meas- 
urements so  found  do  not  call  for  too 
large  dimensions  of  some  of  the  other 
parts   of  the  valve  gearing,  and   whether 


because  of  this,  a  correction  should  not 
be  made  which  can  be  done  by  an  adjust- 
ment of  the  outside  lap  of  the  D  valve. 
.\n  illustrative  diagram  of  each  of  the 
phases  for  the  full  width  opening  A  of 
the  port,  with  the  Allen  valve,  is  given 
in  Fig.  10,  based  upon  a  steam  admission 
for  80  per  cent  of  the  stroke. 


At  the  point  B  we  have  Qi  =  e  +  ^ 
and  the  port  opening  is  doubled  and  B  f 
=  k.  From  F  on,  the  increase  is  in  the 
same  proportion  to  H,  where  the  opening 
is  equal  to  A  —  i.  The  valve  has,  at 
this   point,   moved   so   that 

Q,  —  A  —  k  —  s  +  e 

from  its  central  position  and  is  at  C. 
From  here  the  port  opening  remains  con- 
stant until  the  valve  has  moved  to 

Q,  =  c  +  A^s 
and  has  reached  the  point  D.  Further 
movement  opens  the  valve  in  direct  ratio 
to  the  actual  motion  up  to  the  full-width 
port  opening  A  where  the  throw  becomes 
O  E  and 

O  £  =  Q.  =  ^  -f  .-:■. 

The  valve  then  starts  to  close  the  port 
and  the  phases  follow  each  other  in  the 
reverse  order  to  those  given  above. 

In  the  second  phase  the  valve  moves 
forward  from  Q^  =  c  +  k  to  Q.,  =z  e  A 


—  k 


s.    In  special  cases  where  k  :=  — , 


when  this  further  movement  coincides 
with  the  point  F,  instead  of  there  being 
any  further  opening  of  the  port,  it  re- 
mains  constant   from   F   on. 

The  accuracy  of  these  positions  can  be 
readily  established  from  the  equation  for 
Q,  and  Q...   which  are  as  follows : 


Qi  =  ^  +  - 

a  a  a 

Q'  =  e+  (a  +  s) s  =  e  +  — 

a  2  2 

Q,  =  Q,  =  f  +  - 
2 

In    order    to    determine    the    inside    lap 


the  same  points  for  compression  are  to  be 
taken  and  the  calculation  is  to  be  made 
in  identically  the  same  way  as  for  the 
simple  D  valve. 

This  subject  will  be  continued  in  a  series 
of  articles  in  the  succeeding  issues  of 
RArLw.w  AND  Locomotive  Engineering. 


Annual  Convention  of  the  Railway  Engineering 

Association 


-At  the  twenty-third  annual  convention 
of  the  .American  Railway  Engineering  As- 
sociation held  in  Chicago.  III.,  March  14- 
16,  President  L.  .A.  Downs,  vice-president 
and  general  manager  of  the  Central  of 
Georgia  presided,  and  in  his  opening  ad- 
dress referred  pointedly  to  the  fact  that 
among  3,000  graduates  in  civil  engineering 
only  about  nine  per  cent  were  engaged  in 
railroad  work.  This  he  claimed  was  owing 
to  the  small  salaries  paid  to  railway  en- 
gineers in  the  maintenance  of  way  depart- 
ment. There  was  great  need  of  tech- 
nically trained  men  in  railroad  work,  but 
in  the  part  of  the  country  where  he  was 
particularly  acquainted  the  average  sal- 
ary was  only  $118  per  month,  whereas 
locomotive  firemen  were  paid  $175  per 
month,  while  as  is  well  known,  locomotive 
engineers  are  paid  more  than  twice  as 
much  as  civil   engineers. 

The  secretary  reported  a  membership  of 
2.063.  and  total  cash  assets  of  $44,742.51. 
He  also  reported  that  the  new  edition  of 
the  Manual  would  be  ready  early  in  June, 
1922.  It  was  duly  reported  a  large  part  of 
the  recommendations  that  the  association 
had  adopted  last  year  had  been  endorsed 
by   the   .American   Railway   .Association   at 


its     recent     mectins;     in    November,     1921. 

Reports  on  "Yards  and  Terminals" ; 
"Economies  of  .Railway  Labor"';  "Ballast"; 
"Iron  and  Steel  Structures" ;  "Stand- 
ardization";  "Signals  and  Interlocking"; 
"Stresses  in  Railroad  Track"  ;  "Roadway"  ; 
"Electricity";  "Water  Service";  "Rails"; 
"Buildings" ;  "Wood  Preservation,"  and 
other  subjects  were  reported  on  by  special 
committees. 

The  report  on  "Shops  and  Locomotive 
Terminals"  was  presented  by  F.  E.  Mor- 
row, assistant  chief  engineer,  Chicago  & 
Northern  Indiana.  The  committee  on 
"Ash-pits"  presented  a  report  embracing 
a  summary  as  follows  : 

".Ash  pits  in  use  at  engine  terminals 
throughout  the  L^nited  States  and  Canada 
and  methods  used  to  remove  and  dispose 
of  ashes  from  locomotive  ash  pans  vary 
greatly.  They  reflect  controlling  condi- 
tions of  an  operating,  climatic,  financial 
or  physical  nature,  and  also  show  great 
difference  of  opinion  among  those  respon- 
sible for  the  selection  and  construction 
of  ash   pit  arrangements. 

"Operating  conditions  require  that  nearly 
all  freight  engines  and,  in  exceptional 
cases,    passenger    engines,    clean    fires   and 


dump  ash  pans  on  the  road  between  en- 
gine terminals.  .At  the  terminals,  the  num- 
ber of  engines  handled  varies  from  a  few 
up  to  several  hundred  and  even  at  large 
terminals,  there  is  great  difference  in  op- 
erating requirements  due  to  character  of 
traffic,  number  of  diverging  main  lines 
and  proximity  to  large  yards  and  industrial 
centers.  Freight  engines  often  arrive  in 
"fleets."  Engines  in  passenger  and  fast 
freight  service  require  preferred  attention 
to  protect  train  schedules, 

"Climatic  conditions  vitally  affect  the 
supply  and  dependability  of  fire  cleaners 
and  ash  pit  men,  who  must  work  in  the 
open  in  all  kinds  of  weather.  Some  ash 
pits  fill  up  with  snow  or  ice  in  severe 
winter  weather,  and  cars  loaded  with 
ashes  freeze  so  solid  as  almost  to  prevent 
unloading  at  reasonable  cost. 

"The  financial  condition  of  a  railroad 
is  often  the  controlling  feature  in  the  con- 
struction of  ash  pit  layouts,  some  railroads 
being  in  position  to  expend  considerable 
sums  of  money  to  reduce  maintenance  and 
operating  costs  and  to  avoid  ri^ks  to  in- 
terruption of  service,  while  other  roads 
for  financial  reasons  are  compelled  to  in- 
stall pits  of  least  first  cost.    Often  facilities 
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for  ash  disposal  have  been  out-grown,  but 
expenditures  for  new  construction  are  not 
warranted  until  consideration  can  be  given 
to  an  entirely  new  terminal  layout.  In 
some  cases,  operating  conditions  are  not 
sufficiently  delinite  to  justify  permanent 
construction. 

"Physical  conditions  at  terminals  such  as 
topography,  nature  of  foundations  avail- 
able, drainage,  cost  and  character  of  con- 
struction materials  and  pro.ximity  of  waste 
banks  are  obviously  important  considera- 
tions. 

"Where  personal  opinion  seems  to  gov- 
ern in  the  selection  of  an  ash  pit,  the 
judgment  of  engineers  and  operating  of- 
ficials seems  to  vary  most  as  to : 

"(a)   Method  of  quenching  fires. 

"(b)  The  e.\tent  to  which  satisfactory 
ash  pit  operation  is  dependent  upon  free- 
dom from  interference  from  other  terminal 
operations. 

"(c)  The  extent  of  provisions  to  assure 
freedom  from  breakdown  and  possibility 
of  continued  satisfactory  operation  under 
abnormal  or  unexpected  demands." 

The  following  were  elected  officers : 
President,  J.  L.  Campbell,  chief  engineer. 
El  Paso  &  Southwestern  Railway ;  first 
vice-president.  G.  L.  Ray,  chief  engineer, 
Delaware.  Lackawanna  &  Western  Rail- 
road :  secretary.  E.  H.  Fritch ;  treasurer, 
G.   H.   Bremner. 


The  Care  of  Oil  Burners 

The  amount  of  steain  supplied  to  the 
oil  burners  is  a  point  that  is  quite  fre- 
quently not  given  the  attention  it  should 
have,  as  the  average  fireman  will  open  the 
valve  on  the  line  supplying  the  steam  to 
the  burner  as  wide  as  he  can  get  it.  regard- 
less of  the  amount  of  oil  he  is  supplyiiig 
the  burner.  This  is  very  wasteful,  as  the 
valve  on  the  steam  line  to  the  burner  should 
be  opened  only  wide  enough  to  supply 
enough  setam  to  atomize  the  oil  being  fed 
through  the  burner.  Each  time  the  supply 
of  oil  to  the  burner  is  changed,  the  steam 
supply  should  be  changed  so  as  to  give 
just  enough  steam  to  the  burner  to 
thoroughly  break  up  the  oil  i-to  a  gas  that 
should  burn  with  a  mellow  flame. 

Quite  frequently  the  air  supply  to  the 
furnace  is  cut  down  too  low  for  good 
combustion  to  take  place,  and  the  steam 
valve  on  the  burner  is  opened  wide  so  as 
to  make  an  air  syphon  of  the  burner.  Tliis 
is  both  inefficient  and  wasteful,  as  the  ex- 
cess steam  has  a  tendency  to  cool  the 
furnace  as  well  as  to  make  extra  vapor 
to  superheat  to  the  temperature  of  the  up- 
take gases. 

The  pre-heating  of  fuel  oil  is  a  point 
that  is  quite  frequently  neglected  and  quite 
often  we  see  oil  being  fed  to  the  boiler 
at  a  temperature  of  120  to  130  deg.  F. 
If  the  fuel  oil  is  preheated  to  a  temperature 
of  200  deg.  F..  it  requires  less  steam  to 
atomize  the  oil.  and  the  oil  breaks  up 
much  easier.    In  this  way  good  combustion 


is  obtained  at  fairly  high  rates  of  vapor- 
ization through  each  burner.  That  is,  a 
burner  that  will  only  handle  250  pounds 
of  oil  per  hour  at  130  deg.  F.  temperature, 
wjU  vaporize  400  pounds  of  oil  per  hour 
when  the  oil  is  pre-heatcd  to  200  deg.  F. 
cir  more. 


Fire  Fighting  on  the   Pennsylvania 

According  to  a  report  of  llie  insurance 
department  of  the  Pennsylvania  Railroad 
system,  the  loss  to  the  company's  proper- 
ties endangered  by  lire  during  the  year 
1921,  was  kept  down  to  less  than  0.1  per 
cent.  This  was  largely  through  efficient 
I'lrc  prevention  methods,  and  promptness 
of  employes  in  extinguishing  fires  on  rail- 
road property  with  the  company's  ap- 
paratus before  the  arrival  of  miinicipal 
fire   fighters. 

During  1921  there  were  more  fires  than 
in  1920,  but  the  loss  was  less  in  amount 
than  in  the  previous  year.  The  number  of 
fires  extinguished  by  employes  with  the 
company's  fire-fighting  apparatus  was  288. 
The  loss  caused  by  these  fires  amounted 
to  only  $26,112.30,  while  the  work  of  the 
employe  firemen  saved  railroad  property 
with  an  insurance  valuation  of  $30,612,653. 

A  number  of  these  fires  were  in  build- 
ings worth  millions  of  dollars,  the  de- 
struction of  which  would  have  resulted  in 
heavy  losses  and  serious  inconvenience  to 
the  operation  of  trains.  The  average  loss, 
however,  amounted  to  about  $90. 

An  analysis  of  the  insurance  depart- 
ment's report  shows  that  organized  fire 
brigades  extinguished  63  fires  in  properties 
having  an  insurance  valuation  of  $11,746,- 
698.  with  a  loss  of  only  $5,386.23.  Loco- 
motives equipped  with  fire  apparatus  ex- 
tinguished 21  fires  with  a  loss  of  only  $4,- 
781.08  in  property  having  an  insurance 
valuation  of  $405,298.  and  the  company's 
tug-boats  equipped  with  fire  fighting  facil- 
ities were  brought  into  service  in  five 
cases  where  the  loss  amounted  to  only 
$2,044.56  in  property  insured  for  $752,600. 


The  Railway  and  Locomotive  Historical 
Society 

\n  organization  has  been  formed  among 
a  considerable  number  of  railroad  men 
and  others  interested  in  the  development  of 
American  railroads,  and  earnestly  inter- 
ested in  the  publication  of  reliable  data 
in  regard  to  the  history  of  the  railroads. 
The  work  of  organization  has  been  com- 
pleted and  fifty  members  are  already  en- 
rolled, all  of  them  active  in  the  good  work. 
Officers  have  been  elected  and  among  them 
are  names  well  known  as  contributors  to 
railroad  literature,  and  the  work  of  the 
society  may  safely  be  expected  to  be  of  an 
authentic  and  enduring  kind.  The  officers 
elected  are  as  follows  :  president,  Charles 
E.  Fisher.  Taunton.  Afass. :  vice-president. 
Herbert  Fisher.  Taunton.  Mass. ;  recording 
secretary.  C.  W.  Phillips.  Taunton,  Mass. ; 
corresponding    secretary.    R.    W.    Carlson. 


Escanaba,  Mich.;  treasurer,  A.  .*\.  Loomis, 
Jr.,   Berea,   Ohio. 

Two  bulletins  have  been  already  issued 
containing  articles  on  "Yesterdays  on  the 
New  York  Central" ;  "The  Story  of  the 
New  England" ;  "America's'  Most  Famous 
Trains";  "The  Fall  River  Line  Boat 
Train" ;  "Eddy  Clocks" ;  "Some  Experi- 
mental and  Electrical  Locomotives  of  the 
Chicago  &  Northwestern' ;  and  "The  Rival 
Builders."  The  articles  are  all  highly  in- 
teresting and  bear  the  impression  not  only 
of  accurate  research,  but  of  a  high  literary 
quality   of   expression. 


Reads  Like   Fiction 

It  may  be  readily  recalled  that  during 
the  flood  of  the  Platte  river,  near 
Union,  Col.,  in  June,  1921,  Engineer 
George  Fonts,  piloted  a  locomotive 
with  a  long  train  of  Pullmans  from 
Alliance,  Neb.,  into  Colorado.  Nearing 
the  Platte  river  bridge  at  Union  the 
train  was  moved  slowly  on  to  the 
bridge.  The  engine  was  precipitated 
into  the  swelling  stream.  The  airbrakes 
stopped  the  cars  and  saved  the  passen- 
gers from  drowning  when  the  bridge 
collapsed.  The  engineer  and  fireman 
went  down  with  the  locomotive.  The 
engineer  clung  to  a  piece  of  driftwood 
and  was  rescued.  The  fireman,  Elmer 
Snedeker,  was  also  saved.  Six  months 
elapsed  before  the  locomotive  was 
brought  up  from  the  river.  It  is  now 
pulling  the  regular  train  from  .-Mliance 
to  Denver.  Fonts  and  Snedeker  are  in 
the  cab. 


Encouraging  Laziness 

A  railway  switchman  in  England,  in 
1846,  had  two  station  signals,  some  dis- 
tance apart,  to  mind.  He  fastened  the  two 
levers  together  with  a  long  wire,  using  a 
broken  iron  chair  for  a  counterweight,  and 
ran  the  wire  on  into  his  hut,  where  he 
sat  nightly  by  the  stove  comfortably  work- 
ing the  signals  without  setting  foot  out- 
side. The  management  of  the  road  learned 
of  the  trick,  reprimanded  him  for  his  lazi- 
ness, promoted  and  rewarded  him  for  his 
ingenuity  and  adopted  his  invention. 


Improved  Conditions  in  Czecho-Slovakia 

The  repair  of  railway  equipment  in 
•Czecho-Slovakia  progressed  rapidly  so  that 
traffic  has  now  reached  normal  conditions. 
There  are  4.280  locomotives,  of  which 
nearly  4.000  are  in  serviceable  condition. 
There  are  106.250  cars.  10.000  of  which  are 
for  passenger  service,  with  only  about  8 
per  cent  in  bad  order.  The  mileage  ex- 
tends to  8,488.  largelv  State  owned,  pri- 
vate companies  owning  about  618  miles. 
Branches  are  being  projected  into  neigh- 
borin,g  states,  and  the  prospect  of  steady 
employment  during  the  year  is  very  favor- 
able. 
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Roberts  Automatic  Drifting  Valve 

Admitting  a  Small  Flow  of  Steam  Wlien  the  Throttle  Valve  is  Closed 


An  automatic  drifting  valve  has  re-  of  lubricating  the  small  piston.  The  pipe 
cently  been  developed  by  H.  L.  Roberts,  (26)  leads  from  the  end  of  the  inter- 
of  Roanoke,  Va.     The  object  of  the  valve      mediate   cylinder   to    the   atmosphere   and 
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ROBERTS  DRIFTING   VALVE   IN   CLOSED  POSITION. 


is  to  automatically  open  the  small  flow  of 
steam  to  the  engine  cylinders  when  the 
throttle  valve  is  closed,  and  to  utilize  the 
exhaust  of  the  stoker  and  air  pump  for 
filling  the  main  engine  cylinders  as  well 
as  the  oil  that  has  been  fed  to  these  aux- 
iliaries for  the  lubrication  of  the  cylin- 
ders. 

The  engravings  represent  the  valve  in 
the  closed  and  drifting  positions.  The 
main  body  of  the  valve  is  composed  of  a 
cylinder  of  three  diameters  in  which  four 
pistons  move  to  and  fro.  There  is  one 
piston  in  each  of  the  sections  of  largest 
and  smallest  diameters  and  two  in  that  of 
the  intermediate  diameter.  All  four  pis- 
tons (11,  13,  13,  12)  are  attached  to  the 
same  stem  and  so  move  together. 

The  pipe  (30)  leads  from  the  outer  end 
of  the  large  diameter  (8)  of  the  cylinder 
to  the  engine  steam  chest.  The  pipe  (21) 
connects  the  end  of  the  intermediate 
cylinder  to  the  boiler.  The  pipe  (27) 
with  its  V  connection  (29)  connects  the 
intermediate  cylinder,  with  the  steam 
chests  of  the  main  engines.  The  pipe 
(23)  leads  from  the  stoker  exhaust  and 
the  pipe  (24)  from  that  of  the  air  pump. 
They  unite  in  the  pipe  (25)  which  is 
connected  to  the  intermediate  cylinder 
at  a  point  just  back  of  one  of  the  pistons 
(13)  when  the  valve  is  in  the  drifting 
position.  A  small  oil  pipe  (31)  leads 
from  the  pipe  (25)  to  the  smallest 
diameter  of  the  cylinder  for  the  purpose 


serves  as  the  exhaust  pipe  for  the  stoker 
and  the  air  pump,  when  the  valve  is  in 
the  closed  position.  Finally  there  is  a 
by-pass  pipe  (34)  connecting  the  pipes 
{25)  and  (26). 

It  will  be.  seen  that  the  connection  be- 
tween the  pipe  (34)  and  the  pipe  (25)  is 
so  arranged  that  when  there  is  a  flow  of 


steam  through  the  pipe  (25)  it  has  a  ten- 
dency to  draw  steam  out  of  the  pipe  (34), 
and  it  will  thus  flow  along  the  line  of 
least  resistance  directly  through  the  in- 
termediate cylinder. 

The  two  pistons  (12  and  13)  together 
form  a  differential  piston.  With  live  steam 
from  the  boiler  admitted  between  these 
pistons  the  tendency  is  to  move  the  com- 
bination of  four  pistons  to  the  left  and 
into  the  drifting  position.  In  this  posi- 
tion the  live  steam  flows  from  the  pipe 
(21)  through  the  intermediate  cylinder  to 
the  right  hand  leg  of  the  /'  connection 
(29)  and,  thence,  through  the  pipe  (27) 
to  the  steam  chests  of  the  locomotive. 

At  the  same  time,  the  e.xhaust  from  the 
stoker  and  the  air  compressor  follows  the 
line  of  least  resistance  and  flows  through 
the  intermediate  cylinder  into  the  left 
hand  leg  of  the  V  connection  (29)  and 
so  out  through  the  pipe  (27)  to  the 
steam  chests.  This  condition  continues  in 
operation  as  long  as  the  throttle  is  closed. 

As  soon  as  the  throttle  is  opened  and  a 
pressure  of  iS  lbs.  per  sq.  in.,  has  been  built 
up  in  the  steam  chests,  this  pressure  act- 
ing on  the  left  hand  side  of  the  piston 
(11)  overcomes  the  differential  of  the 
boiler  pressure  on  the  pistons  (13  and  12) 
and  moves  the  whole  system  to  the  right 
and  into   the  closed  position. 

In  this  position,  the  exhaust  from  the 
stoker  and  the  air  compressor  passes 
directly  through  the  intermediate  cylinder 
and  out  at  the  exhaust  pipe  (26)  and 
into  the  atmosphere,  being  cut  off  from 
the   V  connection    (29)    by  the   left  hand 
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piston  (13).  At  the  same  time  right  hand 
piston  (13)  has  moved  to  the  right  so  as 
to  cut  off  the  flow  of  boiler  pressure 
steam  to  the  K  connection,  and  the  con- 
nections between  the  exhaust  and  the  live 
steam  with,  the  steam  chests  is  auto- 
matically closed. 

The  by-pass  pipe  (34)  is  located,  as  it 
is,  solely  for  the  purpose  of  acting  as  an 
insurance  that  there  shall  never  be  any 
choking  of  tlie  exhaust  by  any  sticking  of 
the  pistons. 


Reconstruction     of     the     Experimental 
Locomotive  at  Purdue  University 

The  locomotive  used  by  the  Purdue  Uni- 
versity in  conducting  elaborate  tests,  and 
which  was  originally  installed  under  •the 
supervision  of  Prof.  W.  F.  M.  Goss.  then 
Dean  of  the  Schools  of  Engineering,  and 
which  has  subsequently  undergone  several 
modifications,  chiefly  by  the  application  of 
new  devices  will  be  again  remodeled.  The 
locomotive  which  is  now  in  operation 
and  known  as  Schenectady  No.  3  will  be 
placed  in  the  shops  of  the  Minneapolis 
railway  at  Lafayette,  Ind.,  where  new 
cylinders  with  outside  valve  gearing  and 
other  improved  devices  will  be  applied. 
Toward  this  laudable  purpose  the  Baldwin 
Locomotive  Works  are  donating  new  cylin- 
ders and  piston  valves,  outside  steam  pipes, 
pistons,  crossheads  and  guides,  main  crank 
pins,  and  Walschaerts  valve  gear.  The 
Locomotive  Firebox  Company  are  donating 
a  thermic  syphon.  Tlie  Sunbeam  Electric 
Company,  complete  headlight  and  cab 
lighting  equipment.  The  Nathan  Manufac- 
turing Company,  injectors,  boiler  checks 
and  water  glass,  the  Locomotive  Fuel 
Economizer  Company,  the  Boyce  fuel 
economizer,  and  the  Southern  Valve  Gear 
Company,  the  Southern  valve  gear  com- 
plete. The  reconstruction  of  the  locomotive 
will  be  rapidly  proceeded  with,  and  will 
be  ready  for  reinstallation  at  an  early  date. 


Popular  Opinion  in  Regard  to  the 

Railroads 
The  prevailing  opinion  seems  to  be  that 
there  is  a  general  realization  that  the  days 
of  antagonism  to  railroads,  particularly  as 
a  matter  of  political  policy,  are  over,  and 
that  the  progress  of  the  country  is  more 
dependent  now  upon  the  full  restoration 
and  extension  of  railroad  service  than  upon 
any  other  one  thing.  This  changed  atti- 
tude of  the  public  argues  well  for  the 
legitimate  interests  .of  transportation  from 
this  time  on,  provided  that  these  interests 
justify  the  hopes  and  fulfill  the  desires  of 
the  people.  Instead  of  abused  and  friend- 
less foundlings,  the  railroads  have  become 
the  adopted  children  of  the  Government 
and  its  machinery.  There  can  be  more 
frenzied  finance  unless  the  Government 
closes  its  eye,  and  that  it  is  not  likely  to 
do.  The  country  acknowledges  its  mistake 
of  the  past  and  has  adopted  a  new  attitude 
towards  the  railroads.  The  railroads,  ac- 
knowledging their   own   past   errors,   must 


now  justify  the  new  policy  by  their  con-  Board  and  private  boats  are  considerably 

duct  and  achievements.     All  they  need,  or  higher  than  on  a  British  steamer  as  shown 

nearly  so,  has  been  grantetl  them,  the  re-  by  official  reports. 

sponsibility  now  rests  upon  their  shoulders.  The  comparison  of  wages,  for  some  of 

We  are  convinced  that  they  will  do  well,  if  the  important  classifications  of  officers  and 

all  of  the  contributing  sources  of  activity  men  is  as  follows: 

do  well  by  them,  especially  those  who  in  Am«i«n     U^ud^ 

the  last  analysis  depend  upon  them  for  em-      Master    $275        $195.30 

ployment.     Work,  real  work,  is  the  need      Mate  165  88.97 

of  the  hour.     There  is  no  satisfaction  in      Able  seamen   (6) 285  260.40 

life  to  be  compared  to  that  of  a  day's  work    w^hief   engineer 250  106.33 

well  done.     It  is  not  a  price  that  we  pay      Firemen    (9) 450  410.13 

for    existence,    it    is    existence    itself,    or      Oilers  (3) 165  133.22 

rather    the    purpose   and   measure   of   real      Steward    105  62.93 

existence.  

Efficiency  of  the  Railways 

Postponements    of     the    Power     Brake  Speaking  before  the  Interstate  Commerce 

Hearing  Commission   last   month    Herbert   Hoover 

The    Interstate    Commerce    Commission  stated   that   "a   great   deal   has   been   said 

has  issued  an  order  postponing  its  investi-  about  the  inefliciency  of  our  railway  sys- 

gation    of    power    brakes   and    appliances,  tem.      I    do    not    sympathize    with    these 

from  April  6  to   May   17.     The  order  is  statements.    Comparison  with  foreign  rail- 

publishe<l  elsewhere   in  this  paper.  ways   of  the   fundamental   criteria  of   per 

ton  mile  costs,  train  loading  and  so  forth, 
'  in  the  light  of  our  cost  of  living,  will 
Railroad  Men  Advised  to  Secure  Ship  demonstrate  that  our  railways  are  of  higher 
Lines  standards,  better  in  methods  than  others 
The  operation  of  fleets  of  government  and  are  growing  in  efficiency, 
tonnage  by  the  railroads  of  the  United  "The  consolidation  of  our  railways  into 
Stated  so  that  American  products  may  be  larger  systems  has  been  contemplated  in 
transported  from  their  sources  to  all  our  legislatures  for  some  years  past  as  a 
corners  of  the  world  by  American  carriers  gain  in  efficiency.  Its  value  cannot  be 
is  the  hope  of  President  Harding  and  of-  overestimated— it  is  not  a  panacea  for  all 
ficials  of  the  Shipping  Board.  It  is  hoped  trouble.  It  does  give  hope,  however,  of 
that  the  proposed  subsidy  programme,  if  economies  in  further  efficiency  from  more 
put  into  effect,  will  be  an  incentive  to  complete  utilization  of  rolling  stocks  and 
American  railroads  to  purchase  ocean  ton-  terminals,  some  small  degree  of  saving  in 
nage,  and  that  through  this  method  the  overhead,  saving  in  current  inventories, 
ruinous  competition  offered  bv  foreign  lines  but  probably  its  greatest  saving  would  be 
will  be  met  successfully.  decreased  cost  of  proper  finance,  increased 
The  idea  would  be  worth  the  experiment  financial  stability  and  fuller  independence 
if  the  railroads  had  any  surplus  to  experi-  from  the  supply  companies, 
ment  with,  but  as  long  as  the  so-called  "It  is  probably  unnecessary  to  refer  to 
subsidies  remain  an  invisible  thing,  and  the  the  question  of  Government  ownership, 
governmental  repressive  measures  handicap  No  one  with  a  week's  observation  of  Gov- 
the  railroads  so  that  many  of  them  barely  ernment  railways  abroad,  or  with  Govern- 
meet  current  expenses,  it  is  little  else  than  ment  operation  of  industry  in  the  United 
mockery  to  point  out  what  they  should  or  States,  will  contend  that  our  railways  could 
what  they  should  not  do.  Even  if  the  ships  ever  be  operated  as  intelligently  or  as 
could  be  secured  or  procured  it  is  doubt-  efficiently  by  the  Government  as  through 
ful  if  American  seamen  could  be  found  the  initiative  of  private  individuals.  More- 
ready  to  serve  at  the  same  rates  of  re-  over,  the  welfare  of  its  multitude  of  work- 
muneration  as  are  the  seafaring  men  of  ers  will  be  far  worse  under  Government 
European  countries,  but  after  our  battle-  operation. 

ships  are  sunk  there  is  no  knowing  what  "We  are  struggling  with  the  great  prob- 

our    gallant   seamen   would   be    willing  to  lem     of     maintaining     public     control     of 

do  to  carry  our  flag  on  the  highways  of  monopoly,   at  the   same  time   maintaining 

commerce  and,  incidentally,  earn  a  living.  the  initiative  of  private  enterprise.     I  be- 

The  Shipping  Board  gives  detailed  fig-  lieve  that  we  are  steadily  progressing  to- 

ures  on  a  coal-burning  vessel  of  6,000  dead-  solution. 

weight  tons  under  British  and  American  "Great  social  and  economic  problem* 
flags.  Prevailing  wages  on  privately  find  their  solution  slowly  and  by  a  process 
owned  and  Government  vessels  are  com-  of  trial  and  error.  We  have  tried  unregu- 
pared  with  those  on  the  British  ship  ef-  lated  monopoly  and  have  tried  Government 
fective  on  May  1,  1922.  These  show  a  operation  and  found  the  error  in  them, 
total  monthly  pay  roll  on  the  Shipping  We  still  have  much  to  solve  if  we  are  to 
Board  steamer  of  $3,257.50,  on  the  private  maintain  our  transportation.  Much  of  this 
.American  steamer  of  $3,060  and  on  the  solution  depends  upon  the  successful  in- 
British  vessel  of  $2,212,  with  pounds  con-  itiative  of  the  railways  themselves  and 
verted  to  dollars  at  the  present  rates  of  much  of  the  shaping  of  these  matters  lies, 
exchange.     Subsistence  costs  on   Shipping       fortunately,  in  your  able  hands." 
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Give    the    Owners    of    the    Railroads    a 
Chance 

It  is  becoming  more  apparent  that  while 
self-government  in  politics  was  a  generally 
recognized  ideal,  it  was  still  regarded  as  a 
dangerous  paradox  in  industry.  Efficiency 
depends  largely  on  the  employer  being 
master  in  his  own  home.  Politicians  can 
muddle  along.  They  are  handling  other 
people's  money.  To  make  a  business,  such 
as  transportation  is,  there  must  not  only 
be  the  equipment  but  the  skill  and  experi- 
ence of  the  workers,  and  besides  there  is 
a  third  and  more  imponderable  factor,  the 
spiritual  contentment  of  the  worker.  It 
is  from  the  man  who  felt  himself  in  some 
real  sense  free  and  at  home  in  his  work 
that  they  would  get  the  most  eflficient  pro- 
duction. 

Ownership,  above  all,  it  seems  there 
must  be,  and  mastership  without  com- 
munism. But  those  were  not  always  the 
best  friends  of  ownership  and  mastership 
who  advanced  their  claims  to  them.  In 
the  early  days  it  was  not  the  best  men 
who  owned  and  managed  the  railroads. 
Many  of  them  earned  a  bad  name  and  de- 
served it.  In  their  hands  the  plastic  poli- 
tician was  a  ready  tool,  and  not  always 
a  cheap  tool.  Owners  of  railroads  were 
necessarily  compelled  also  to  be  the  own- 


ers of  legislative  assemblies.  This  addi- 
tion to  the  plant  had  to  be  well  watered. 
The  public  who  bought  transportation  had 
to  pay  for  these  extra  attachments,  and 
clamored  for  relief.  The  Federal  govern- 
ment sooner  or  later  responded  to  the  call 
—generally  later.  Hence  the  condition 
that  confronted  us,  and  to  a  considerable 
extent,  still  confronts  us. 

With  valuations  of  the  railroads  as  ex- 
act, probably,  as  any  valuation  can  be 
made,  it  takes  a  long  time  to  live  down  a 
bad  reputation.  The  owners  and  managers 
of  the  railroads  today  are  capable  and 
clean  men,  burdened  to  some  extent  with 
the  inherited  character  of  their  predeces- 
sors. It  seems  as  if  they  are  not  yet  to 
be  entirely  trusted.  This  is  a  gross  error, 
and  the  short  period  of  governmental  con- 
trol has  largely,  if  not  altogether,  opened 
the  eyes  of  the  people  to  the  fact  that 
governmental  supervision  of  private  enter- 
prises should  have  its  limitations.  The 
present  generation  of  railroad  owners  and 
managers  are  as  much  entitled  to  a  fair 
chance  at  managing  their  own  business 
as  the  earl}-  experimenters  were,  and  more 
so. — they  are  trained  in  the  school  of  e.^- 
perience.  No  one  is  fit  to  go  to  business, 
or  to  go  anywhere  at  all  except  to  perdi- 
tion, who  had  not  some  knowledge  and 
constraining  sense  of  what  this  inheritance 
meant  and  required. 

A  word  might  be  added  in  regard  to  the 
manual  worker.  To  be  overworked  and 
underpaid  is  degradation.  To  be  under- 
worked and  overpaid  is  debauching.  Be- 
tween these  extreme  poles  there  is  a  tem- 
perate zone  where  there  is  peace.  To  be 
capable  of  appreciating  this  atmosphere  all 
that  is  needed  is  common  sense.  Content- 
ment, like  every  other  grace,  can  be  culti- 
vated, and  when  full-blossonied  it  is  better 
than  fine  gold. 


Organization  in  Railroad  Repair  Shops 
While  the  larger  railroad  repair  shops 
are  now  fairly  well  organized,  and  while 
the  subject  has  been  so  often  referred  to, 
it  is  hardly  necessary  to  state  that,  like 
military  discipline,  unless  it  is  constantly 
maintained  it  is  apt  to  become  lax,  and 
hence  a  brief  recapitulation  of  the  ap- 
proved means  and  methods  of  shop  organ- 
ization may  properly  be  said  to  be  always 
in  order,  and  in  the  first  place  it  may  be 
brieflv  stated  that  apart  from  the  financial 
gain  in  the  systematizing  of  a  repair  shop, 
the  aim  is  to  get  a  team-like  organization 
which  is  physically  and  intellectually  fit  to 
perform  the  ordinary  duties  that  are  re- 
quired, as  accurately  as  necessary,  and 
with  little  or  no  delay,  and  to  be  suffi- 
ciently flexible  to  comply  with  the  extraor- 
dinary conditions  which  from  time  to  time 
occur,  with  the  least  possible  friction  and, 
generally  speaking,  to  be  there  with  the 
goods,  no  matter  what  the  requirements 
of  the  road  department  may  be. 

The  success  of  such  an  organization  de- 
pends more  or  less  upon  the  opportunities 


it  is  given  to  prepare  to  meet  the  require- 
ments, and  to  know  what  the  requirements 
are,  and  will  be,  with  respect  to  anticipated 
repairs  to  locomotives,  so  that  a  staff  may 
be  trained  and  maintained  without  undue 
fluctuation.  This  may,  generally  speaking, 
be  very  materially  assisted  by  the  syste- 
matic shopping  of  engines ;  and  the  divi- 
sional master  mechanic  having  condition 
records  at  hand  at  all  times,  should  en- 
deavor, as  far  as  possible,  to  do  his  part 
of  the  team  play  by  turning  in  for  repairs 
each  month  a  certain  percentage  of  the 
locomotives  under  his  control,  such  per- 
centage to  be  that  w'hich  will  maintain 
the  power  in  a  good  serviceable  condition. 

The  ideal  state  of  affairs  exists  at  the 
shop  when  engines  are  coming  in  for  re- 
pairs in  a  constant  flow  from  month  to 
month,  rather  than  a  spasmodic  shopping 
of  say  5  per  cent  one  month  and  20  per 
cent  the  following  month,  and  as  there  is 
a  ratio  between  the  number  of  locomotives 
in  service  and  the  number  requiring  repairs 
each  month,  which  will  give  the  most  ef- 
ficient results,  it  seems  from  a  shop  point 
of  view,  that  this  ratio  should  be  fixed 
and  maintained  as  far  as  possible,  so 
that  any  system  which  may  be  set  up 
in  the  shop  could  be  carried  through  to 
the  best  advantage. 

It  will  be  admitted  that  with  a  more 
systematic  shopping,  which  would  permit  of 
a  more  uniform  output,  to  follow  the  av- 
erage line  more  closely,  the  cost  line  would 
also  straighten  out  and  run  more  nearly 
parallel  with  the  output  line,  and  also  show 
a  very  material  decrease  in  cost  for  the 
yearly  average  per  engine  required. 

.•\  detailed  report  of  each  engine  should 
be  prepared  never  later  than  one  week 
previous  to  shopping.  It  should  be  made 
out  by  the  locomotive  foreman  in  charge, 
or  other  competent  person  who  is  thor- 
oughly in  touch  with  the  actual  condition 
of  the  engine,  and  should  outline  very 
clearly  the  exact  nature  of  the  repairs 
required  to  the  machinery  and  boiler,  so 
that  the  shop  would  be  in  a  position  to 
take  advantage  of  this  knowledge  by  ar- 
ranging for  the  preparation  of  parts  for 
extraordinary  work  of  any  nature.  This 
would  decrease  the  number  of  days  the 
engine  would  be  out  of  service,  and  like- 
wise avoid  the  unnecessary  delay  which 
would  consequently  follow,  if  shops  were 
not  provided  with  means  to  anticipate  the 
requirements.  This  report  should  particu- 
larly cover  the  defects  peculiar  to  actual 
service  which  might  not  be  found,  even 
by  most  rigid  test  or  inspection  in  the 
shop,  and  so  pass  uncared  for. 

Attached  to  this  repair  report,  or  sup- 
plementary to  it.  should  be  a  statement 
showing  any  missing  parts  which  may  have 
been  destroyed  by  accident,  or  have  been 
robbed  en  route  for  "repairs  to  other  en- 
gines," and  should  detail  the  method  of 
shipment  of  defective  parts,  and  advise 
whether  any  material  is  being  shipped  or 
not.  It  should  also  give  detailed  distribu- 
tion  of   robbed    parts    so    as    to   eliminate 
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the  extra  cost  to  the  engine  being  shopped 
due  to  the  mamit.icture  ol  parts  not  re- 
quired, and  to  the  manufacture  of  the  parts 
that  may  be  required. 

In  repairing  locomotives  we  will  agree, 
no  doubt,  that  any  system  which  eliminates 
wasted  efYort  is  good.  It  does  not  neces- 
sarily follow,  however,  that  because  any 
particular  system  has  been  branded  as 
scientific  that  the  brand  alone  confirms  it. 

Conditions  in  different  shops  are  so  vari- 
able that  an  effective  system  adopted  in 
one  shop  might  be  ineffective  in  another, 
consequently  the  best  system  to  set  up  in 
any  shop  is  that  which,  after  careful  inves- 
tigation,  will   fill   the   required   needs. 

In  generally  considering  a  system  from 
a  shop  point  of  view  it  seems  to  us  that 
it  might  naturally  be  considered  in  the 
following  parts  : — Cutting  out  lost  motion, 
and  standardization  of  methods ;  regularity 
and  uniformity  of  work ;  stimulation  of 
workmen  and  co-operation  or  team  play  of 
all  concerned;  and  routing  material  and  re- 
pair  parts. 

An  inspectors'  or  demonstrators'  depart- 
ment takes  care  of  the  standardization  of 
machine  operations  and  methods. — and  its 
general  function  is  to  make  detailed  study 
of  the  elements  of  every  piece  of  work 
for  the  purpose  of  discovering  the  best 
method  of  handling  it.  and  in  the  light  of 
the  past  and  present,  add  whatever  may 
be  likely  to  give  the  best  results. 

The  elimination  of  unnecessary  motion 
in  doing  any  work  is  always  a  benefit,  be- 
cause it  conserves  the  vitality  of  the  work- 
man and  makes  his  labor  more  pioductive. 
Apart  from  the  machine  operations  it  is 
the  duty  of  each  foreman  to  observe  the 
methods  of  his  workmen  with  a  view  of 
correcting  any  improper  method  and  re- 
moving any  unnecessary  motion  in  his 
work.  This  is  particularly  true  where  in- 
efficient men  are  only  obtainable  to  do 
skilled  work,  and  it  becomes  necessary  to 
study  their  movements  in  order  to  train 
them  to  that  standard  of  efficiency  which 
skilled  men  have  already  acquired. 

The  routing  of  work  in  all  large  shops 
is  a  very  live  subject,  and  it  is  one  that 
may  either  cause  a  great  deal  of  annoyance 
or  otherwise,  dependent  entirely  on  the 
method  adopted  and  carried  out.  The 
routing  trouble  generally  has  been  more 
or  less  overcome  by  the  careful  grouping 
of  machines,  so  that  as  far  as  it  is  prac- 
ticable, all  work  required  on  any  particular 
part  will  be  done  within  as  small  an  area 
as  possible,  and  under  the  same  leader. 
Where  it  becomes  necessary  for  work  to 
go  to  more  than  one  shop,  the  foreman  who 
last  handles  a  part  is  responsible  for  its 
delivery  to  the  next  in  order,  and  w'here 
delay  occurs  it  is  shown  up  quite  clearly 
by  the  Material  Chasing  Schedule  or  the 
Work  Order  System,  which  is  taken  care 
of  by  a  scheduling  department. 

In  considering  the  schedule  it  should  l;*^ 
remembered  that  it  i?  better  to  have  fin- 
ished parts  lay  unused  one  or  even  two 
days  than  have  Erecting  Shop  delayed  half 


a  day  for  the  want  of  it,  and  for  this  rea- 
son some  latitude  should  be  allowed  to 
overcome  those  little  hitches  which  will 
occur  even  in  the  best  regulated  families, 
and  as  "the  best  laid  plans  of  mice  and 
men  gang  aft  agley,"  it  is  sometimes  nec- 
essary, on  account  of  some  ungovernable 
delay,  to  make  a  very  short  schedule  for 
line  or  more  engines,  to  keep  the  output 
up  to  requirements,  and  a  change  might 
be  necessary  at  any  time  to  meet  the  urgent 
or  extraordinary  cases  which  occasionally 
occur  on   account  of  road  conditions. 

In  the  case  of  heavy  boiler  work,  the 
boiler  is  removed  from  the  frames  as  per 
scliedule  and  carried  to  the  boiler  shop. 
.Ml  other  material  is  loaded  on  the  frame 
and  put  out  in  storage  until  a  certain  stage 
is  arrived  at  in  the  repair  of  the  boiler,  at 
which  point  the  engine  is  again  brought 
into  the  shop  and  the  stripping  completed, 
so  that  all  material  may  be  delivered  to 
the  feeder  shops  for  repairs  at  the  correct 
time,  to  allow  the  work  on  all  parts  to 
progress  in  harmony,  and  the  frame  being 
ready  to  receive  the  boiler  at  test  date,  the 
operations  will  follow  as  in  the  case  of 
an  ordinary  repair. 

A  word  may  be  added  in  regard  to  the 
criminal  haste  with  which  general  repairs 
are  frequently  completed.  A  promise  is 
made  that  the  engine  will  be  ready  at  a 
certain  hour,  and  at  a  time  when  the  care- 
ful adjustment  of  the  valve  gear  or  other 
exact  work  may  have  involved  an  un- 
avoidable delay,  the  engine  is  thrust  out 
probably  in  a  snowstorm,  and  the  shiver- 
ing, half-clad  mechanics  are  running  here 
and  there,  frantically  endeavoring  to  fin- 
ish some  work  that  should  have  been  done 
in  a  kindlier  atmosphere. 


Possible  Locomotive  Economies 
A  great  deal  has  been  said  and  written 
as  to  the  savings  obtainable  in  locomo- 
tive performance  by  heavier  power, 
compounding,  the  superheater  and  the 
brick  arch.  Possibly  as  concrete  a 
statement  or  proof  of  this  as  it  is  pos- 
sible to  make  can  be  put  into  tabloid 
iorrn  as  follows: 

A  test  was  made  between  a  mallet 
locomotive  and  two  road  engines  of  the 
mikado  type.  It  should  be  stated,  how- 
ever, that  the  mallet  had  been  designed 
for  slow  pusher  service  with  exception- 
ally small  valves  and  passages  to  suit 
such  service,  but  was  tested  in  road 
service  against  regular  road  engines  at 
a  considerably  higher  speed  than  that 
for  which  it  was  designed.  Whereas  if 
an  engine  designed  for  road  service  had 
lieen  used  a  considerably  greater  saving 
in  fuel  would  probably  have  been  ef- 
fected. 

The  two  regular^  road  engines  were 
without  either  superheater  or  brick  arch 
and  had  an  average  coal  consumption 
of  136.8  lbs.  per  1,000  ton  miles.  The 
mallet,  also  without  superheater  or  brick 
arch,  burned  118  lbs.  per  1,000  ton  miles 


showing  a  saving  of  13.8  per  cent  or  an 
additional  service  of  2,320  ton  miles  per 
ton  of  coal  or  a  gain  of  IR  per  cent. 
The  mallet  was  then  fitted  with  a  super- 
heater, when  the  coal  consumption 
dropped  to  91.4  lbs.  per  1,000  ton  miles. 
This  was  a  saving  of  33.2  per  cent  when 
compared  with  the  performance  oi'  the 
mikado  locomotives  and  22.5  per  cent 
in  comparison  with  its  own  previous 
performance  without  the  superheater, 
^tf'his  was  a  gain  of  7,260  ton  miles  per 
ton  of  coal  or  49.7  per  cent  as  compared 
with  the  performance  of  the  mikados, 
and  4,940  ton  miles  more  per  ton  of 
coal  or  29  per  cent  more  as  compared 
with  its  own  previous  performance  with- 
out the  superheater. 

The  mallet  was  .then  fitted  with  a 
brick  arch  in  addition  to  the  superheater 
and  then  tested  when  the  coal  consump- 
tion fell  to  78.8  lbs.  per  1,000  ton  miles. 
This  was  a  saving  of  42.3  per  cent  over 
the  mikados,  and  33.2  per  cent  over 
the  work  of  the  mallet  itself  before  the 
superheater  and  the  brick  arch  had  been 
added,  and  13.8  per  cent  over  the  mallet 
w-ith  the  superheater  alone.  These  per- 
centages represent  a  gain  of  73.6  per 
cent  in  the  ton  miles  per  lb.  of  coal  as 
compared  with  the  mikados;  50  per  cent 
as  compared  with  the  mallet  itself  with- 
out superheater  or  arch  and  16  per  cent 
over  itself  without  the  arch,  but  with 
the  superheater.  This  represents  an  in- 
creased capacity  of  10,760,  8,440  and 
3,500  ton  miles  per  ton  of  coal  respec- 
tively. In  the  last  analysis  it  appears, 
from  these  figures,  that  the  addition  of 
a  superheater  and  a  bfick  arch  to  a 
mallet  locomotive  will  effect  a  saving 
of  about  33  per  cent  in  coal  consump- 
tion for  the  same  work,'  of  which  about 
22  per  cent  can  be  attributed  to  the 
superheater  and  11  per  cent  to  the  brick 
arch. 


British  Car  Builders'  Strike 

The  strike  of  the  car  builders  in  Great 
Britain  assumed  serious  proportions,  but 
the  latest  reports  indicate  that  a  compro- 
mise will  likely  be  effected  at  an  early 
date.  According  to  reports,  which  are 
somewhat  conflicting  as  usual  in  such  con- 
troversies, the  wages  are  now  110  per  cent 
above  the  pre-war  times,  and  the  em- 
ployers demand  that  a  reduction  of  15 
per  cent  be  made.  This  is  not  all,  however, 
as  what  was  known  as  the  "Churchill" 
bonus,  amounting  to  12j4  per  cent  added 
to  the  current  rate  of  wages  is  being  grad- 
ually curtailed.  This  bonus  has  been  fur- 
nished from  the  Public  Treasury,  and  the 
public  are  tired  of  it.  The  car  builders 
naturally  view  with  alarm  the  threatened 
serious  reductions.  They  are  in  the  posi- 
tion of  the  dog  whose  tail  was  considered 
to  be  too  long  and  the  owner  mistakenly 
imagined  that  it  would  not  hurt  the  dog  as 
much  to  cut  off  a  short  portion  at  short 
intervals.    The  dog  went  mad. 
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Hearing  on  Automatic  Train  Control 

Brief  Submitted  by  the  Joint  Committee  on  Automatic  Train  Control  of  the 
American  Railway  Association. 


As  previously  announced,  an  order  was 
issued  by  the  Interstate  Commerce  Com- 
mission early  in  January  to  49  railroads 
ol  the  leading  railroads  in  the  country  to 
install  automatic  train  control,  on  at  least 
one  passenger  division  of  -  its  line,  on  or 
before  July  1,  1924,  and  the  carriers  were 
given  until  March  IS,  1922,  to  show  cause 
why  the  order  should  not  stand.  This  date 
was  by  a  further  order  postponed  until 
JIarch  20.  Representatives  of  40  of  the 
49  of  the  railroads  notified  appeared  be- 
fore the  Commission,  and  the  proceedings 
■were  conducted  before  Commissioners 
McChord,  Esch  and  Lewis. 

The  American  Railway  Association  was 
represented  by  President  R.  H.  Aishton, 
C.  E.  Denney,  chairman  of  the  Joint  Com- 
m.ittee.  Mr.  Aishton  made  an  introduc- 
tory statement,  wherein  he  reviewed  the 
work  of  the  Joint  Committee  on  Auto- 
matic Train  Control  up  to  the  present 
time.  C.  E.  Denney  and  Mr.  Thom,  act- 
ing as  counsel,  claimed  that  it  would  be 
shown  that  the  order  of  the  Commission 
should  not  be  refused  at  this  time.  The 
attitude  taken  by  the  Joint  Committee  was 
summarized  upon  the  following  questions: 

(1)  Has  the  art  of  automatic  train 
control  reached  a  state  of  development 
such  that  the  Commission  would  be  justi- 
fied in  requiring  the  railroads  to  make  the 
contemplated  installations?  The  answer 
of  the  Joint  Committee  will  be  "No." 

(2)  If  experimental  installations  should 
be  deemed  advisable,  would  duplications 
cf  experiments  be  necessary?  The  an- 
swer of  the  Joint  Committee  will  be  in  the 
negative. 

(3)  Are  further  developments  in  the  art 
of  automatic  train  control  probable?  The 
answer  of  the  Joint  Committee  is  in  the 
affirmative,  particularly  with  respect  to 
the  inductive  system  of  automatic  train 
control. 

(4)  Are  the  specifications  laid  down  in 
the  order  adequate  ?  Answer :  The  Joint 
Committee  will  offer  amendments. 

(5)  The  Joint  Committee  has  not  en- 
tered into  the  financial  question,  but  ex- 
■ptnse  is  recognized  as  a  large  factor  as  to 
the  advisability  of  making  installations  at 
this  time;  and  in  this  connection  there 
naturally  arises  the  important  question  as 
to  whether  money  available  for  train  con- 
trol installations  had  not  better  be  ex- 
pended on  extension  of  the  automatic 
block  signal  territory  of  the  railroads  sub- 
ject to  the  order. 

(6)  It  is  a  question  of  importance 
whether  automatic  traun  control  would  not 
decrease  the  traffic  capacity  of  the  roads 
installing  them. 


The  Committee's  Brief 
The  following  is  an  extract  of  the  lead- 
ing points  of  the  brief  setting  forth  the 
reasons  why  the  proposed  order  requiring 
the  installation  of  automatic  train  control 
devices  should  not  be  issued. 

"I.  No  automatic  train  stop  or  train 
control  device  has  been  sufficiently  de- 
veloped to  justify  the  issuance  of  said 
order. 

"That  the  state  of  the  art  as  it  existed 
up  to  the  beginning  of  1920  did  not  war- 
rant any  extended  use  of  the  devices  in 
question  is,  we  submit,  not  open  to  de- 
bate. The  Automatic  Train  Control  Com- 
mittee of  the  United  States  Railroad  Ad- 
ministration (Annual  Report  of  Director 
General  of  Railroads  for  the  year  1919,  p. 
34)  summarized  the  situation  as  of  that 
time  thus : 

"  'Generally  speaking,  it  may  be  said 
that  the  tests  which  have  thus  far  been 
conducted  have  demonstrated  that  the 
Junctions  of  automatic  train  control  de- 
vices are  possible  of  accomplishment  un- 
der actual  service  conditions. 

"  'But  while  these  functions  may  be  ac- 
complished under  the  conditions  existing 
at  comparatively  isolated  locations  with 
the  high  degree  of  maintenance  ordinarily 
given  to  test  installations  of  this  character, 
it  is  an  entirely  different  problem,  and  a 
far  more  complex  one,  to  apply  these  de- 
vices to  the  various  operating  conditions 
encountered  in  railroad  service,  and  to  ac- 
complish these  functions  day  and  night, 
year  in  and  your  out,  on  a  large  number 
cf  trains  and  on  several  hundred  miles  of 
a  busy  railroad. 

"  'From  a  practical  standpoint,  auto- 
matic train  control  devices  are  still  in  the 
development  stage,  and  many  problems 
in  connection  with  their  practical  applica- 
tion remain  to  be  solved.' 

"While  progress  has  been  made  during 
the  past  two  years  in  the  direction  of 
overcoming  the  many  objectionable  engi- 
neering and  mechanical  features  of  the 
several  devices  installed  for  test  purposes 
on  various  railroads  and  in  developing 
such  devices  to  the  point  where  train  ope- 
rations can  be  conducted  under  their  con- 
trol without  serious  impairment  of  the 
service,  it  is  still  true,  as  stated  by  the 
Automatic  Train  Control  Committee 
(supra)  that  'from  a  practical  standpoint, 
automatic  train  control  dez-ices  are  still  in 
the  development  stage,  and  many  problems 
in  connection  with  their  practical  opera- 
tion remain  to  be  solved.' 

"Of  the  hundreds  of  contrivances 
brought  to  the  attention  of  the  Joint  Com- 
mittee on  Automatic  Train  Control  of  the 
American  Railway  Association,  the  only 
systems  of  automatic  train  stop  or  train 


control,  which  have  been  in  service  under 
actual  operating  conditions  and  depend- 
able and  continuous  observation  for  any 
considerable  length  of  time,  are  those  of 
the  Regan  Safety  Devices  Company,  the 
Miller  Train  Control  Corporation  and  the 
American  Automatic  Train  Control  Cor- 
poration, now  in  service  to  a  limited  ex- 
tent on  the  Rock  Island,  the  Chicago  & 
Eastern  Hlinois  and  the  Chesapeake  & 
Ohio  Railroads,  respectively.  These  three 
are  the  only  installations  of  which  specific 
m.ention  is  made  in  the  Commission's  re- 
port dated  Jan.  10,  1922,  which,  we  sub- 
mit, warrants  the  inference  that  the  Com- 
mission had  them  in  mind  when  it  said 
(Report,  pp.  5-6,  lines  33,  34,  1-6)  : 

"  'The  fourteen  years  of  investigation 
and  study,  the  service  tests  under  varying 
ccnditions  and  the  results  obtained  in  the 
actual  employment  of  these  devices  over 
periods  of  years  upon  some  of  the  roads 
have  clearly  demonstrated  the  practica- 
bility of  and  the  necessity  for  automatic 
train  stop  or.  train  control.  The  time  has 
now  arrived  when  the  carriers  .should  be 
required  to  select  and  install  such  devices 
or  device  as  will  meet  our  requirements.' 

"In  any  event,  the  failure  of  the  Com- 
mission, in  its  report,  to  direct  attention 
to  any  other  particular  installation,  must 
lead  to  the  conclusion  that  in  the  judg- 
ment of  the  Commission  no  other  system 
cf  train  stop  or  train  control  has  been 
sufficiently  tried  out  to  warrant  even  the 
suggestion  that  it  be  generally  adopted. 

"The  three  installations  above  referred 
to  have  been  the  subject  of  special  inves- 
tigations conducted  by  a  sub-committee  of 
the  Joint  Committee  on  Automatic  Train 
Control  of  the  American  Railway  Asso- 
ciation, for  the  purpose  of  determining 
the  present  status  of  the  respective  sys- 
tems. A  copy  of  the  report  of  such  Com- 
mittee is  separately  submitted  as  part  of 
this  return.  It  shows,  among  other 
things,  with  respect  to  each  of  the  devices 
ir  question: 

(a)  Numerous  objectionable  mechanical 

and   engineering   features    remain- 
ing to  be  corrected ; 

(b)  Many    operating    difficulties    which 

have    not    yet   been    satisfactorily 
taken  care  of; 
(r)   A  relatively  large  number  of  fail- 
ures. 

"In  short,  this  report  conclusively  estab- 
lishes not  only  that  the  devices  in  question 
have  not  yet  been  brought  up  to  the  point 
where  it  can  be  said  that  they  show  a 
'high  degree  of  efficiency'  under  general 
service  conditions,  but  also  that  they,  like 
all  other  kindred  devices,  are  still  in  the 
experimental    or    development    stage    and 
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that  many  problems  remain  to  be  solved 
before  they  can  be  considered  as  practic- 
able and  reliable  for  the  purposes  of  the 
Commission's  proposed  order. 

"Automatic  train  stop  or  train  control 
calls  for  the  adoption  of  a  device  that  will 
function  when  the  human  element  fails. 
Its  application  is  complicated  for  the  rea- 
son tliat  it  will  have  a  restricting  effect  on 
the  capacity  of  a  railroad  and  it  is,  there- 
fore, obvious  lliat  we  are  dealing  with  a 
very  different  proposition  from  that  con- 
fronting the  railroads  when  the  automatic 
coupler,  the  air  brake  or  the  block  signal 
were  under  consideration.  In  tlie  move- 
ment of  a  train  between  one  terminal  and 
another,  the  engineman  must  be  deixjnded 
ui-on  scores  of  times  to  use  judgment  and 
discretion  in  handling  his  train  to  insure 
its  safety.  It  is  a  question  for  serious 
consideration  how  the  relief  of  the  en- 
gineman from  part  of  his  responsibility 
will  aflfect  his  alertness  and  dependability. 
In  providing  a  device  with  a  view  to  in- 
creased safety,  it  is  necessary  to  make  sure 
that  the  device  will  not  set  up  more  dan- 
gerous conditions  than  those  it  is  designed 
to  correct. 

"2.  The  order  would  be  premature  if 
issued  at  this  time  because  the  carriers 
have  not  had  opportunity  to  make  ade- 
quate service  tests  of  devices  design-ed  in 
function  on  different  principles  from  the 
devices  specifically  mentioned  in  the  Com- 
mission's report. 

"Each  of  the  three  systems  specifically 

4  mentioned   in  the   Commission's   report   is 

so   designed   as   to   require   the    use   of   a 

ramp    located    alongside    or    between    the 

rails. 

"Many  of  the  carriers  object  to  installa- 
tions of  this  type  of  various  grounds — • 
among  others,  the  clearance  difficulties  en- 
countered when  the  motive  power  of  one 
carrier  has  ocasion  to  use  the  rails  of 
another,  as  well  as  the  element  of  danger 
to  employees  due  to  the  presence  of  the 
ramp  on  the  right  of  way. 

"The  Commission  is  no  doubt  aware  of 
efforts  now  being  made  to  develop  auto- 
matic train  stop  and  train  control  devices 
designed  to  function  on  the  induction  prin- 
ciple, and  it  is  the  opinion  of  the  engineer- 
ing and  operating  officers  of  numerous 
carriers  that  such  type  of  device  gives 
promise  of  overcoming  many  of  the  ob- 
jectionable features  inherent  in  the  ramp 
type. 

"Test  installations  of  automatic  train 
stops  or  train  control  systems  designed  to 
operate  on  the  induction  principle  have 
lately  been  installed  or  are  contemplated 
in  the  immediate  future,  viz. :  the  Sprague 
device,  on  the  New  York  Central  R.  R. ; 
the  Bostwick  device  on  the  Southern  Pa- 
cific ;  the  Union  Switch  &  Signal  device 
on  the  Pennsylvania  Railroad ;  and,  pos- 
sibly others.  These  devices  appear  to  pos- 
sess merit  and  the  result  of  the  test  in- 
stallations may  warrant  their  extension. 
No  order,  therefore,  should  be  issued  until 


such  time  as  the  carriers  have  had  ample 
opportunity  to  ascertain  whether  or  not 
some  one  or  more  of  such  systems  is  prac- 
ticable and  reliable  for  tlie  purposes  of  the 
Commission's  order. 

"3.  The  carriers  are  making  every  rea- 
sonable effort  to  co-operate  with  the  Com- 
rndssion  in  testing  all  meritorious  devices 
and  wilt  continue  such  efforts  as  the  Com- 
mission may  direct. 

"That  the  carriers  have  not  been  dere- 
lict in  the  performance  of  any  duty  im- 
liosed  upon  them  to  develop  automatic 
train  stop  or  train  control  devices  as 
rapidly  as  possible  is  apparent  from  the 
report,  dated  Feb.  15,  1922,  covering  the 
activities  of  the  Joint  Committee  on  Auto- 
matic Train  Control  of  the  .American  Rail- 
way Association,  copy  of  which  is  also 
submitted  herewith.  In  view  of  the  ac- 
tivities of  the  Joint  Committee  since  its 
appointment  in  November,  1920,  as  dis- 
closed by  this  report,  it  would  appear  that 
the  issuance  of  the  proposed  order,  which 
cannot  now  be  complied  with,  will  tend  to 
retard  rather  than  promote  the  develop- 
ment of  a  proper  system  of  automatic 
train  stop  or  train  control.  The  assistance 
rendered  the  Commission's  staff  by  the 
Joint  Committee  since  its  organization  is 
acknowledged  in  the  Commission's  report 
(p.  S)  in  this  matter.  It  is  needless  to 
add  that  the  Joint  Committee  as  well  as 
tlie  individual  carriers  will  continue  to  co- 
operate with  the  Commission  and  render 
all  reasonable  assistance  in  the  proper  test- 
ing and  development  of  these  devices. 

"4.  The  proposed  order  requires  a 
much  greater  number  of  and  more  exten- 
sive installations  than  are  warranted  at 
the  present  tim^. 

"The  proposed  order  contemplates  the 
installation  of  automatic  train  stop  or 
train  control  devices  on  a  complete  engine 
division  of  forty-nine  different  railroads. 

"Answers  by  all  carriers  named  in  the 
Order  to  Show  Cause  except  the  Pennsyl- 
vania, The  Pittsburgh,  Cincinnati,  Chi- 
cago and  St.  Louis  and  the  West  Jersey 
and  Seashore  companies,  indicate  that 
compliance  with  the  proposed  order  by  the 
carriers  answering  the  questionnaire  (46 
in  number)  will  require  the  installation 
of  the  devices  in  question  on  approxi- 
mately 6,126  miles  of  railroad,  10,285  miles 
of  track  and  5,525  locomotives,  the  cost  of 
which  will  aggregate  many  millions  of 
dollars. 

"In  view  of  the  present  undeveloped 
state  of  the  art  and  the  comparatively  few 
devices  worthy  of  service  installation  at 
this  time,  it  is  manifest  that  such  systems 
as  recommend  themselves  to  the  Commis- 
sion can  be  just  as  thoroughly  tried  out, 
their  practicability  and  reliability  under 
actual  operating  conditions  ascertained 
and  their  proper  development  progressed 
as  rapidly  as  possible,  by  continued  co- 
operation between  the  Commission  and  the 
American  Railway  Association  along  the 
lines  heretofore  followed,  as  can  be  done 


by  tlie  e.\li.iibivc  installations  contemplated 
by  the  proi)osed  order.  The  latter,  if  now 
made  effective,  will  require  a  multiplicity 
of  test  installations  of  the  same  devices 
and  the  expenditure  of  vast  sums  of 
money  unnecessarily. 

"The  question  as  to  whether  automatic 
block  signals  had  reached  a  higher  degree 
of  development  than  train  control  devices 
have  at  present  before  extensive  installa- 
tions were  made  is  largely  a  matter  of 
opinion.  In  the  opinion  of  this  Commit- 
tee automatic  block  signals  had  reached  a 
much  higher  degree  of  development  than 
train  control  devices  have  at  present  be- 
fore any  such  extensive  installations  were 
made  as  is  contemplated  in  the  proposed 
order.  This  was  the  case  in  spite  of  the 
fact  that  the  installation  of  automatic 
block  systems  was  evidently  &  much 
simpler  matter  than  the  installation  of  au- 
tomatic train  control  devices.  Attention 
need  only  lie  called  to  the  one  very  essen- 
tial requirement  of  interchangeability  as 
illustrating  this.  With  an  automatic  train 
control  system  no  engines  can  be  operated 
under  it  except  those  equipped  with  a  do- 
vice  that  will  function  in  conjunction  with 
the  system  installed  upon  the  roadway, 
while  with  an  automatic  block  system  this 
condition  is  entirely  absent.  Signals  func- 
tion entirely  irrespective  of  the  character 
of  the  engine  operating  over  the  rails  and 
provide  the  same  degree  of  protection  to 
the  trains  of  any  company  that  may  be 
using  the  railroad." 

Following  Mr.  Denney's  presentation, 
Mr.  A.  M.  Burt,  member  of  the  Joint 
Committee,  spoke  on  the  matter  of  inter- 
changeability of  equipment  installed  with 
automatic  control  apparatus.  For  many 
reasons  it  would  be  desirable  to  have  such 
interchangeability,  and  wherever  there  is 
a  joint  use  of  tracks,  it  would  be  neces- 
sary, if  not  indispensable.  As  for  the  spe- 
cifications included  in  the  Commission's 
order,  the  only  criticism,  from  the  stand- 
point of  the  Joint  Committee,  was  that 
section  (b),  under  "Functions,"  provid- 
ing for  a  manual  releasing  or  forestalling 
device,  had  been  omitted  in  the  order. 


The  Automatic  Freight  Car  Coupler 

The  published  records  of  the  Master 
Car  Builders'  Association  (now  Section  5, 
Mechanical,  of  the  American  Railway  As- 
sociation) show  that  the  automatic  freight 
car  coupler  was  a  subject  of  discussion 
and  experimentation  from  1870  to  1887,  a 
period  of  17  years,  before  it  was  adopted 
by  the  association  as  recommended  prac- 
tice. It  was  six  years  later  than  this  be- 
fore its  use  was  required  by  law,  or  a 
total  of  23  years  between  the  time  that  it 
was  made  a  subject  of  discussion  by  the 
Master  Car  Builders'  .\ssociation  and  its 
requirement  by  law.  Prior  to  its  require- 
ment by  law,  or  its  general  adoption,  it 
was  a  well  recognized  safety  device. 
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Snap  Shots — By  the  Wanderer 


We  seem  to  be  learning  a  lot  of  things 
in  these  days  that  we  knew  before;  but 
the  short  memory  with  which  the  aver- 
age of  mankind  is  endowed  has  caused  us 
to  iorget.  It  would  be  well  for  every 
nation,  especially  a  democratic  nation  to 
adopt  the  motto :  "Lest  we  forget,"  and 
tie  a  string  tightly  about  the  body  cor- 
porate, to  keep  the  motto  constantly  in 
mind.  Now  we  all  knew,  Americans, 
Canadians,  Frenchmen,  Englishmen  and 
all  the  rest,  that  public  utilities  will  not 
be  economically  managed  by  the  public. 
France  started  the  trial  of  the  thing  in 
1848,  and  made  an  abject  failure  of  it. 
Then  like  the  forgetful  woman  who  made 
an  unfortunate  marriage,  we,  that  is  we 
humans,  have  let  hope  triumph  over  ex- 
perience in  repeated  cases  since  that  time, 
only  to  meet  with  as  many  disappoint- 
ments. Still  the  enthusiasts,  who  as  Josh 
Billings  once  remarked  can  prove  ten 
times  as  much  as  anyone  will  believe, 
and  who  believe  ten  times  as  much  as 
they  can  prove,  the  enthusiasts,  I  say, 
come  to  the  front  with  Plumb  plans  and 
nationalization  plans  and  public  ownership 
and  regulation,  regardless  and  forgetful 
of  the  experiences  of  the  past. 

The  war  played  havoc  with  everything, 
but  as  the  railroads  are  so  necessary  to 
the  welfare  of  the  world  in  the  present 
stage  of  civilization,  the  havoc  or,  as  some 
call  it,  the  macadoodleism  wrought  upon 
them  stands  out  more  prominently  than 
in  other  lesser  or  more  personal  matters. 

We,  in  the  United  States,  realized  the 
condition  more  quickly  than  some  other 
nations  where  the  public  or  the  politicians 
had  been  longer  in  the  saddle  of  control. 
But  wherever  it  is,  there  is  one  long 
record  of  deficits  and  comparative  ineffi- 
ciency and  a  cry  for  a  change.  France  is 
tired  of  state  control ;  Italy  is  wondering 
what  she  had  better  do  about  it ;  England's 
nationalization  is  of  the  past  and  our 
neighbors  to  the  north  are  at  their  wit's 
end  to  know  what  to  do  about  it.  The 
deficit  of  the  national  railroads  up  there 
grows  and  grows  and  threatens  to  bank- 
rupt the  state.  Meanwhile  the  big  private- 
ly controlled  line  that  was  second  in  the 
field,  'goes  serenely  on  its  way,  paying 
dividends  and  rolling  up  traffic  and  has 
"Bought  golden  opinions  from  all  sorts  of 
people." 

We  cannot  tell  yet,  what  they  will  do. 
but  the  chances  are  that  they  will  follow 
in  the  wake  of  Falstaff,  when  in  his 
soliloquy  on  honor,  he  said : 

"Therefore,  I'll  none  of  it." 

On  this  side  of  the  line  we  were  quick 
to  shake  off  the  immediate  incubus  of 
macadoodleism,  but  we  still  have  the 
old  ch-'''''c  trouble  of  regulation.  Per- 
haps regi'lation  may  some  day  give  way 
to  "  ve.   .   lit."     Let  us  hope  it  may. 


The  order  of  the  Bureau  of  Safety  that 
certain  roads  equip  certain  sections  of 
their  lines  with  automatic  stops  has 
aroused  the  expected  storm  of  protest  on 
the  part  of  the  carriers.  The  two  points 
upon  which  this  protest  is  based  are  those 
of  first  cost  and  the  experimental  stage 
of  the  art  which  exists.  Cost  at  the  pres- 
ent time  is  a  real  bugaboo  when  the  roads 
cannot  find  money  for  improvements  that 
are  clamoring  for  attention.  The  claim  is 
made  that  the  hundreds  of  thousands  of 
dollars  which  the  automatic  stop  will  cost 
had  far  better  be  invested  in  signals.  In 
this  the  case  seems  to  be  strong.  But. 
in  the  matter  of  the  experimental  condi- 
tion of  the  appliances  themselves  the  tes- 
timony did  not  strengthen  the  attitude  of 
the  railroads.  Briefly  they  claim  that 
the  devices  are  not  in  shape  to  be  used. 
On  the  other  hand  there  is  a  direct  con- 
tradiction to  this.  And  the  very  pertinent 
question  was  asked :  "What  have  you 
done  to  advance  the  art  r" 

"Nothing."  . 

"Why?" 

"We  are  awaiting  developments  on 
other  roads." 

"Suppose,  everyone  should  do  that?" 

To  which  no  satisfactory  reply  could  be 
made. 


It  comes  very  close  to  the  truth  to  say 
that  the  railroads  have  not  done  ver\ 
much  intensive  research  work  on  new 
projects.  They  have  extended  facilities 
to  inventors ;  they  have  been  used  by  their 
own  officials  for  the  development  of  de- 
vices in  which  those  officials  were  inter- 
ested and  retained  as  payment  for  their 
outlay  the  rights  to  use  these  devices 
without  royalty.  But  to  start  out  de  novo 
to  develop  something  that  was  indicated 
would  be  needed  in  the  future,  that  has 
been  left  to  private  enterprise  and  so  the 
questions  as  to,  "What  have  you  done 
about  it?"  carry  more  or  less  embarrass- 
ment. 


There  are  other  things,  too,  besides  the 
fact  that  the  automatic  stop  is  still  in  the 
experimental  stage  that  should  be  con- 
sidered. What  will  be  the  physical  effect 
on  a  train?  To  make  an  emergency  ap- 
plication of  the  brakes,  as  the  automatic 
stop  will  do.  is  not  a  thing  to  be  lightly 
undertaken  on  a  train  of  one  hundred 
cars.  As  one  superintendent  put  it  in  an 
order  instructing  engineers  to  be  cautious 
about  making  emergency  applications : 
"An  emergency  application  on  a  loaded 
train  is  apt  to  damage  the  equipment,  and 
an  emergency  on  an  empty  train  is  apt  to 
hurt  the  men."  To  guard  against  the  un- 
necessary use  of  the  emergency,  the  old 
engineer's  valve  had  a  small  pin,  that 
could  be  sheared  off  by  the  brake  handle 


when  it  was  moved  to  an  emergency  posi- 
tion, and  the  shearing  of  this  pin  was  a 
telltale  that  such  a  movement  had  been 
made.  With  such  things  as  this  staring 
us  in  the  face,  it  would  seem  to  be  the 
part  of  caution  to  look  the  situation  over 
very  carefully  before  deciding  on  such  a 
move.  One  train  buckled  over  on  to  an 
adjoining  track  may  result  in  a  greater 
loss  of  life  and  property  than  the  stopping 
of  the  train  automatically  can  ever  save. 
The  only  thing  is  the  prevention  of  an  ac- 
cident does  not  prove  that  the  accident 
would  have  occurred  if  the  preventative 
had  not  been  applied. 

It  does  not  follow,  of  course,  that  every 
stop  made  automatically  by  a  long  train 
will  spell  disaster.  Thousands  of  emerg- 
ency applications  are  made  every  day  with 
no  bad  effects ;  triples  dynamite,  hose 
burst  and  couplers  break,  and  the  train 
stops.  But  once  in  a  while,  a  train 
buckles  off  on  to  the  adjacent  track  and 
there  is  trouble.  The  question  arises  as 
to  whether  it  is  worth  while  and  strictly 
in  accord  with  the  slogan  of  "safety  first" 
to  deliberately  run  the  risk  of  such  hap- 
penings. That  is  for  the  doctors  to 
decide. 


About  a  month  ago  I  entered  a  protest 
about  the  open  door  in  cold  weather.  It 
is  a  little  out  of  season  to  consider  such  a 
thing  now,  but  let  us  keep  it  in  mind  we 
are  going  to  have  cold  weather  again  next 
winter^  And  while  we  are  about  it,  sup- 
pose we  do  not  limit  our  attentions  to  the 
Pullman  cars  but  take  in  the  day  coaches 
as  well,  where  we  all  ride  occasionally, 
and  ask  the  trainmen  to  keep  those  doors 
shut  also.  Possibly,  however,  this  would 
be  impracticable  as  the  extra  climbing  to 
the  platform  involved  might  not  be  in- 
cluded in  the  regular  schedule  of  their 
regular  duties  and  might  call  for  punitive 
over  exertion.  Then  it  might  be  neces- 
sary to  draw  up  a  schedule  for  the  various 
heights  of  platform  or  the  distances  of 
the  bottom  steps  from  the  rail.  This 
firings  up  so  many  complications  that 
perhaps  it  had  better  be  abandoned  after 
all.  However,  when  things  return  to  the 
normal  it  may  come  to  pass  that  all  these 
things   can   be  brought  about. 

This  reforming  business  is  only  easy 
when  the  reformer  himself,  his  friends 
and  hecklers  refrain  from  asking  em- 
barrassing questions.  It  is  so  easy  to  sug- 
gest but  quite  another  thing  to  execute. 
And  in  the  end  it  comes  back  to  the  coun- 
cil question  asked  by  .Esop's  mouse  at  the 
conclave  that  decided  that,  for  the  warn- 
ing of  the  world  of  mice,  a  bell  should  be 
hung  about  the  neck  of  the  cat.  The  little 
mouse  asked:  "Who  will  tell  the  cat?" 
So  here,  who  will  m.ake  the  reformation 
work  ? 


April,  \922 


RAILWAY     AXD     LOCOMOTIVE     ENGINEERING 


101 


Development  in  the  Construction  of  Freight  Car  Roofs 


111  the  ikvcloiuiicnt  of  car  roof  construc- 
tion, wood  is  being  rapidly  eliminated,  or 
restricted  in  its  use.  the  wood  framing  be- 
ing abandoned  m  favor  of  steel,  and  as  a 
roofing  wood  is  only  used  to  protect  or 
support  the  metal  roof  sheets,  which  is  in 
keeping  with  the  steady  advance  in  car 
construction.  Car  roofs  to-day  are  built 
entirely  of  steel,  and  in  consequence  are 
known  as  "all-steel  roofs."  In  comparison 
with  the  composite  roofs,  the  all-steel  roof 
presents  an  entirely  new  departure  in  de- 
sign, both  in  regard  to  framing  and  roof- 
ing. The  roof  sheets  are  usually  of 
galvanized  1/16  in,  galvanized  steel,  but 
in  many  instances  the  sheets  are  3/32  in. 
in  thickness  and  span  the  full  w-idth  of 
the  car,  providing  in  themselves  the  nec- 
essary protection  against  puncture  and 
other  hard  usage.  Additional  reinforce- 
ment can  be  obtained  by  corrugating  the 
roof  sheets  at  suitable  intervals.  The 
carlines  in  most  cases  are  designed  to 
provide  ready  means  of  connecting  the 
roof  sheets,  in  addition  to  supporting  the 
roof,  and  having  the  superstructure  of 
the  car. 

With  the  adoption  of  the  all-steel  roof, 
the  question  of  flexibility  becomes  a  very 
live  subject,  some  types  provide  for  free 
movement  of  the  roof  sheets,  in  a  similar 
manner  to  the  flexible  outside  metal  roof, 
while  in  others  the  roof  sheets  are 
flanged,  capped  and  riveted  together, 
forming  in  themselves  an  absolutely  rigid 
roof.  It  is  claimed  for  the  first  type  that 
the  roof  should  be  sufficiently  flexible  to 
take  care  of  the  constant  straining  of  the 
car  body,  while  in  the  rigid  type. the  roof 
is  made  strong  enough  to  resist  the  strain- 
ing of  the  body,  and  act  as  bracing  for 
the  superstructure. 

The  all-steel  roof  lends  itself  readily 
to  the  use  of  outside  carlines,  this  ar- 
rangement giving  the  car  a  considerable 
advantage  in  loading  space.  Other  ad- 
vantages being  the  reduction  in  fire  risk, 
and  final  cost,  owing  to  the  life  of  the 
roof  more  nearly  corresponding  with 
other  parts  of  the  car  and  finally  a  greater 
safeguard  against  leakage  is  obtained  by 
the  use  of  thicker  sheets,  which  resist 
corrosion  and  cracking  to  a  greater  ex- 
tent, and  as  a  result  this  type  of  roof  is 
gradually  meeting  with  more  general 
approval. 

An  obiertion  which  is  sometimes  raised 
against  the  all-steel  roof  is  the  claim  that 
under  certain  conditions  it  is  liable  to 
sweat,  resulting  possibly  in  damage  to 
lading.  For  instance,  freshly  milled  flour 
containing  a  high  percenta.ge  of  moisture, 
and  which  is  usually  hot  .  when  loaded, 
quickly  raises  the  temperature  of  the  car 
above  that  of  the  outside  atmosphere. 
It  is  claimed  that  the  metal  roof  being 
then  subject  to  two  widely  varying  tempera- 
tures  commences   to    sweat,   and  that   the 


resultant  moisture  is  suiTicient  to  damage 
ihe  contents.  It  is  questionable,  however, 
if  this  is  of  enough  importance  to  war- 
i-ant  special  attention  when  building  box 
cars  for  general  service  requirements,  but 
as  a  measure  of  precaution  effective  steps 
are  being  taken  to  prevent  the  possibility 
of  this  occurring  even  under  the  most 
extreme  conditions,  and  eventually  there 
is  good  reason  to  believe  that  the  all-steel 
roof  will  meet  all  requirements  even  to 
the  extent  of  satisfying  the  demands  of 
very  exacting  shippers. 

In  comparison  with  tlie  roof  of  a  sta- 
tionary building,  which  outside  of  provid- 
ing the  necessary  shelter,  has  only  to 
contend  with  w-ind  pressures,  the  car  roof 
has  to  withstand  considerable  more  abuse, 
due  to  the  fact  that  the  car  is  constantly 
in  motion  from  the  day  it  is  built  to  the 
last  day  of  its  existence.  Consider  for  a 
moment  what  happens  to  a  car,  especially 
a  loaded  car,  when  in  a  switching  move- 
ment it  is  shot  at  a  speed  varying  any- 
wliere  up  to  ten  miles  per  hour,  on  to  a 
train  of  cars  at  rest.  Many  of  us  have 
seen  this  happen  frequently,  and  still  more 
have  heard  the  report  and  marvelled  that 
the  cars  withstood  the  racket.  The 
underframe  of  the  car  in  motion  is 
immediately  arrested  on  impact  with  the 
other  car ;  but  the  car  superstructure  with 
its  contents  is  not  arrested  so  quickly, 
with  the  result  that  it  is  strained  from 
end  to  end,  including  the  roof,  which  ties 
the  side  and  end  framing  together.  The 
car  roof  inust  also  take  care  of  a  bulging 
load  when  grain  or  other  material  is  car- 
ried in  bulk,  uneven  track,  curving,  side 
wiping,  and  hump  yard  switching,  all  of 
which  set  up  different  strains,  which  must 
be  considered  and  provided  for  in  car 
roof  construction  in  order  to  keep  clear 
of   future   trouble. 

It  is  these  conditions  that  persuade 
many  car  builders  to  adont  a  roof  suffi- 
ciently flexible  to  accommodate  the  strains 
in  order  to  ensure  it  being  water-tight. 
On  the  other  hand,  the  advocates  of  the 
rk;id  roof  believe  in  making  the  roof  suf- 
ficientlv  strong  to  withstand  the  strain, 
and  tie   the   .superstructu-'e   together. 

A  car  roof  should  be  so  constructed 
that  repairs  can  be  made  quickly  and  at 
a  minimum  cost.  The  position  of  the  roof 
in  relation  to  other  parts  of  the  car  does 
not  lend  itself  to  prooer  maintenance. 
Trucks,  airbrakes  and  draft  gear  are  con- 
stantly being  inspected  for  indications  of 
possible  failure,  but  unfortunately,  and  all 
too  often,  the  onlv  warning  received  of 
roof  failure  is  when  the  damage  has 
actually  occurred  to  the  lading.  Car  roofs 
should,  therefore,  be  as  far  as  possible  self 
maintaining. 

Corrosion  will  be  an  important  factor  in 
modern  roof  maintenance  and  calls  for  a 
systematic  method  of  painting,  for  it  can- 


not be  expected  that  the  galvanizing  will 
protect  the  roof  sheets  indefinitely.  The 
best  designed  car  roof  will  only  last  in 
proportion  to  the  maintenance  it  receives, 
and  the  object  should  he  to  make  the  life 
of  the  roof  equal  to  the  life  of  the  car. 

It  may  be  added  that  many  all-steel 
roofs  are  constructed  with  a  means  pro- 
vided for  ventilation  of  the  eaves,  and  with 
this  means,  any  moisture  deposited  on  the 
underside  of  the  roof  sheets  will  be 
evaporated  by  this  circulation.  This  pos- 
sibly would  not  provide  circulation 
enough  with  hot  flour  in  the  car,  from 
60  to  80  degrees,  but  this  means  of  cir- 
culation will  provide  for  any  moisture 
that  may  be  deposited  on  the  roof  sheets 
under  ordinary  lading.  In  confirmation  of 
this  we  have  never  yet  heard  of  a  report 
of  sweating  of  roof  except  of  reports 
made  by  the  people  of  Minneapolis  and 
St.   Paul  in  loading  flour. 

With  the  3'ears  of  experience  that  these 
people  have  had  at  Minneapolis  and  St. 
Paul,  they  now  admit  that  moisture  will 
be  deposited  on  roof  of  any  kind  when  the 
flour  in  the  car  is  loaded  at  a  high  tem- 
perature, and  they  have  given  instructions 
that  some  covering — paper  or  tarpaulin — 
must  be  put  over  lading  when  loaded  at 
a  high  temperature,  in  order  to  prevent 
the  moisture  dripping  from  the  roof;  either 
from  a  wooden  or  all-steel  roof. 


Frank   Thompson    Scholarships 

Information  regarding  rules,  regulations 
and  requirements  will  be  furnished  upon 
application  for  the  competitive  examin- 
ations open  to  the  sons  of  living  or  de- 
ceased employees  of  the  Pennsylvania  Sys- 
tem for  the  scholarships  established  by  the 
heirs  of  the  late  Frank  Thompson,  formerly 
president  of  the  Pennsylvania.  Two  of  the 
eight  scholarships  will  be  awarded  this 
year,  and  cover  a  period  of  four  years. 
The  College  Entrance  Examination  Board 
of  New  York  City  will  conduct  the  exam- 
inations. Applications  should  be  addressed 
to  the  Secretary  at  451  West  117th  street. 
New  Y^ork.  The  examinations  will  be 
held   in   the  last   week  of   May,   1922. 


Condition  of  the  Spanish  Railroads 

The  condition  of  the  Spanish  railroads 
has  shown  a  marked  improvement  in  com- 
parison with  last  year.  The  rolling  stock 
of  the  municipal  lines  is  in  better  condi- 
tion, and,  although  there  is  still  consider- 
able congestion  and  need  for  more  ade- 
quate equipment  as  well  as  repairs  on  a 
large  scale,  it  is  hoped  that  with  the  lower- 
ing of  the  prices  of  coal  and  necessary  raw 
materials  the  railroads  will  soon  recover 
from  the  critical  situation  in  which  they 
were,  particularly  in  the  period  imme- 
diately following  the  war. 
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Shop  Kinks  in  Use  on  the  Erie  R.  R.  —  Chuck  for  Flat 
Drills — Rod  Truck — Portable  Boiler  Test  Pump 

Details  of  Construction  and  Application 


CHUCK   FOR   FLAT   DRILLS 

The  holding  of  flat  drills  is  usually  a 
very  troublesome  thing  because  special 
preparations  are  not  made  for  it  and  the 
ordinary-  chuck  is  quite  insufficient  for  the 
purpose,  and  though  the  use  of  the  flat 
drill  is  now  quite  uncommon,  it  is  still 
sometimes  a  necessity. 

The  chuck  shown  herewith  has  been  de- 
signed to  meet  this  emergency  work  and 
will  serve  to  build  drills  of  quite  a  wide 
range  of  diameters. 

The  shank  of  the  body  of  the  chuck  is 
turned  to  a  No.  4  standard  Morse  taper 
to  fit  in  the  spindle  of  the  drill  press.  The 
body  below  the  shank  is  turned  to  a  diam- 
eter of  Ij^  in.,  below  which  it  is  cut  with 
a  thread  of  10  to  the  inch  on  a  diameter 
of  1-54  i"-  This  is  so  that  the  nut  A  can 
be  slipped  down  over  the  shank  and  engage 
the  threads.  Below  the  threads  there  is  a 
tapered  section  having  an  axial  length  of 
7/32  in.  and   increasing  to  a  diameter  of 

2  in.  This  diameter  holds  for  15/16  in. 
and  below  this  there  is  a  tapered  thread 
34  in.  long  cut  on  a  taper  of  Ys  in.  to  the 
inch  and  with  12  threads  to  the  inch.  The 
lower  portion  is  slotted  for  a  distance  of 

3  9/32  in.  The  upper  portion  of  the  slot 
is  9/16  in.  wide,  is  semicircular  at  the  up- 
per end  and  has  a  shoulder  B  at  the  lower 
end  of  the  wide  section. 

The  nut  A  that  screws  on  to  the  thread- 
ed portion  D  of  the  body  is  of  the  section 
shown,  and  it  will  be  noticed  that  it  has 
a  tapered  section  below  the  thread,  that  lies 
at  an  angle  of  28°  with  the  axial  line. 

The  jaws  C  of  which  there  are  two,  fit 


into  the  enlarged  portion  of  the  slot  in  the 
body  and  rest  upon  the  shoulder  B.  They 
are  put  in  with  the  tapered  portion  to  the 
outside  as  shown  in  the  left  hand  assembly 
drawing.     Where   it  will   be   seen  that  if 


c^  im   I  ) 


DETAILS  OF   CHUCK   FOR   FLAT  DRILLS. 

the  nut  A  is  run  down  so  that  its  tapered 
portion  has  a  bearing  against  the  tapered 
portion  of  the  jaws  C,  the  latter  will  be 
forced  inward  and  will  grip  the  edge  of 
the  drill  that  has  been  put  in  the  slot  in 
the  body  between  them. 

In  order  to  hold  the  drill  at  right  angles 
to  the  gripping  action  of  the  jaws  C,  the 
nut  E  is  used.  This  is  cut  with  a  taper 
thread  to  fit  that  at  the  bottom  of  the  body 
and,  as  it  is  screwed  home  pinches  the 
body  in  against  the  sides  of  the  drill. 


Both  nuts  A  and  E  are  knurled  so  that 
the  preliminary  tightening  can  be  done  by 
hand.  And  both  are  further  provided  with 
holes  F  li  in.  in  diameter  in  which  a  bar 
can  be  inserted  to  effect  the  final  tighten- 
ing. 

ROD    TRUCK 

The  side  and  main  rods  of  the  ordinary 
locomotive  of  today  are  far  too  heavy  to 
be  carried  about  and  so  a  truck  or  crane 
must  be  used  to  move  them  from  place  to 
place,  otherwise  more  than  one  mechanic 
would  be  required  to  handle  the  rods' 

The  truck  here  shown  is  a  substantial 
one  designed  for  this  purpose. 

It  is  carried  on  two  wheels  18  in.  in 
diameter  and  with  a  2  in.  diameter  of 
tread.  These  run  loose  on  a  V-shaped  axle 
shown  at  A,  and  turn  on  bearings  V/i  in. 
in  diameter.  The  tongue  and  body  of  the 
truck  is  of  wood  stiffened  at  the  axle, 
where  it  measures  3  in.  by  7  in.,  with  steel 
straps  *s  in.  thick  at  the  top  and  bottom 
and  plates  B  of  the  same  thickness  at  the 
sides.  These  plates  are  riveted  together, 
through  the  wood,  by  J4  >"■  rivets,  and 
the  top  and  bottom  straps  are  held  to- 
gether in  the  same  way  by  H  in-  bolts. 

The  short  end  of  the  tongue  or  body 
carries  a  pair  of  tongs  C  slung  from  a 
1^4  in.  bolt  to  the  bottom  of  the  tongue. 
These  tongs  have  a  width  of  1  in.  and  a 
depth  at  the  belly  of  2  in.  so  that  they 
have  ample  strength  to  carry  the  heaviest 
rod. 

The  tongue  is  braced  diagonally  to  the 
axle  by  two  round  braces  D,  }i  in.  in 
diameter.  At  the  front  end  there  is  a 
T  handle  for  hauling  the  truck  from  place 
to  place. 


CHL'CK    FOR   FLAT  DRILLS. 


ROD  TRUCK. 
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A     PORTABLE    BOILER    TEST    PUMP 

A  portable  boiler  test  pump  is  an  almost 
absolute  necessity  in  locomotive  repair 
The  one  shown  is  one  of  the  many  adapta- 
tions that  have  been  made  o{  the  Westing- 
house  air  pump.  It  is  mounted  on  an  or- 
dinary hand  truck  upon  which  a  substan- 


looking  for  somebody  to  be  good  enough 
to  repair  them,  and  they  have  not  been  re- 
paired and  they  are  running  now  and  will 
continue  to  run  for  some  time  because  the 
facilities  for  obtaining  material  needed  for 
repairs  have  been  overtaxed  beyond  the 
power  of  the  managements. 


BOILER  TEST  PUMP. 


tial  rack  has  been  built  of  wood.  This 
rack  has  such  a  backward  inclination  that 
when  the  truck  handles  are  raised  so  that 
they  are  in  the  position  in  which  they 
would  be  held  by  a  man,  the  pump  is 
thrown  forward  into  a  nearly  vertical  po- 
sition with  almost  its  whole  weight  resting 
on  the   wheels. 

When  in  use  it  is  thrown  still  farther 
forward  until  the  pump  rest  A  is  upon 
the  floor  and  the  pump  stands  nearly  ver- 
tical, its  weight  being  carried  by  the  rest 
and  the  wheels. 

It  is  intended  that  the  steam  cylinder  of 
the  pump  should  be  operated  by  compressed 
air;  and  in  order  that  the  air  pressure 
ordinarily  carried  may  be  able  to  develop 
a  sufficiently  high  hydrostatic  pressure  for 
boiler  testing  purposes,  the  lower  cylinder 
is  bushed  to  a  diameter  of  4,''2  in. 

Inspection    and    Maintenance    of    Car 
Equipment 

It  is  umiecessary  to  recapitulate  the  or- 
ders that  have  been  issued  in  recent  years 
regarding  the  standardization  of  materials 
for  freight  car  repairs  in  order  that  re- 
pairs could  be  promptly  and  uniformly 
made.  It  is  enough  to  know  that  the 
Master  Car  Builders'  rules  have  been 
given  to  every  car  inspector,  car  foreman 
and  supervising  official  in  the  car  depart- 
ment and .  motive  power  department  to 
work  by.  The  instructions  are  that  a  car 
should  be  inspected  and  repaired  and  put 
in  condition  for  two  years'  service,  bar- 
ring running  repairs  and  accidents.  It  is 
also  well  known  by  men  of  experience 
that  cars  have  been  shuffled  over  the  roads, 
from  coast  to  coast,  over  and  over  again, 


Not  only  so  but  it  takes  months  to  col- 
lect material  together  before  being  ready  to 
undertake  repairs.  We  cannot  expect  these 
cars  to  be  re-enforced  before  the  material 
is  received  from  the  manufacturers,  and 
we  cannot  expect  them  to  deliver  the  ma- 
terial until  they  can  be  induced  to  cherish 
a  hope  that  a  prompt  payment  will  be 
made  for  the  work  when  it  is  accomplished. 

In  the  hope  which  begets  an  assurance  of 
a  nearer  approach  to  normal  conditions,  it 
is  well  to  remember  that  even  the  neces- 
sity of  requiring  certain  things  being  done 
does  not  always  mean  that  they  will  be 
done,  or  that  the  instructions  issued  will  be 
complied  with.  There  is  something  more 
to  be  done  than  to  only  realize  the  neces- 
sity of  doing  things  and  issuing  the  in- 
structions. The  men  in  charge  should  be 
capable  of  not  only  issuing  instructions 
but  capable  of  knowing  when  instructions 
are  being  complied  with.  They  should 
also  be  capable  to  the  extent  of  knowing 
how  to  issue  workable  instructions  and  to 
select  men  who  are  capable  of  complying 
with  their  instructions. 

When  selecting  a  man  as  foreman  car 
inspector  or  a  leading  inspector,  it  should 
be  known  that  the  man  selected  is  not  only 
capable  of  inspecting  a  car  and  know  when 
it  is  properly  inspected  but  he  should  be 
as  well  capable  of  selecting  men  as  in- 
spectors who  are  able  to  inspect  cars 
properly. 

Otherwise  one  assimiing  such  author- 
ity, may  by  his  act,  become  an  enemy  to 
safety  and  a  promoter  of  disaster,  that 
may  result  in  loss  of  life  or  limb,  and 
destruction  of  property  as  well  as  to  de- 
feat the  possibility  of  economic  and  proper 


operation  of  the  railroad  with  which  he 
is  employed. 

It  should  be  considered  just  as  serious 
and  dangerous  for  one  to  remove  a  shop 
card  from  a  defective  car  and  permit  it  to 
go  into  service  without  necessary  repairs 
being  made,  or  permit  a  car  to  go  into 
service  with  shop  card  on  it,  without  re- 
pairs being  made,  as  it  would  be  for  one  to 
change  a  red  signal  to  white,  before  an 
approaching  train,  without  knowing 
whether  or  not  the  block  into  which  the 
train  is  to  move  is  safe  and  clear.  One 
act  is  just  as  serious  and  just  as  liable 
to  cause  disaster  as  the  other. 

As  no  car  should  be  permitted  placed 
for  loading  until  first  inspected  and  given 
needed  repairs;  unless  we  are  able  to 
obtain  these  desirable  conditions,  our  in- 
spection or  our  repairs  are  not  uniform, 
or  our  supervisors  are  not  capable  and  effi- 
cient, or  someone  is  removing  shop  cards 
or  causing  cars  to  leave  inspettion  points 
or  repair  yards  before  they  are  in  proper 
condition   for   service. 

Unless  such  conditions  are  corrected  (if 
they  exist)  we  cannot  expect  to  establish 
the  unified  requirements  which  would  re- 
sult in  safe  and  econo,mic  operation.  To 
have  unified  inspection  and  repairs  to 
equipment  we  w-ill  have  economic  and  safe 
operation,  which  will  mean  to  our  rail- 
roads :  Less  loss  of  life  and  limb  of  pas- 
sengers and  trainmen,  greater  car  mileage, 
fewer  accidents,  less  destruction  of  equip- 
ment and  property,  less  repeated  shopping 
of  cars,  greater  car  supply,  less  need  for 
purchase  of  new  equipment,  decrease  in 
cost  of  operation,  less  maintenance  cost, 
prompt  handling  of  business,  greater  sat- 
isfaction to  shippers,  better  earnings  for 
railroads  and  a  more  satisfactory  dividend 
for  the  stockholders. 

Many  matters  of  detail  might  be  referred 
to,  and  by  way  of  illustration  it  might  be 
stated  now  that  all  freight  cars  are 
equipped  with  air  brakes  and  the  Federal 
law  requires  that  at  least  85  per  cent  of 
the  cars  in  a  train  should  be  operative,  in- 
cluding the  locomotive,  it  means,  in  order 
that  the  air  brakes  maintain  their  proper 
efficiency,  they  must  be  given  constant  at- 
tention. Here  is  a  field  for  investigation 
to  ascertain  how  many  railroads  have 
proper  facilities  for  testing  triple  valves 
and  have  their  yards  equipped  with  air  so 
they  can  get  the  proper  pressure  for  the 
testing  of  air  brakes  and  what  facilities 
are  furnished  to  car  men  throughout  the 
country  for  this  important  work. 


"The    Abandoned    Railroads" 

The  question  is  becoming  a  vexed  one 
in  those  districts  where  railroads  have 
been  abandoned,  whether  it  should  be 
within  the  discretion  of  the  railroad  cor- 
poration, or  whether  the  government 
should  not  temporarily  continue  the  opera- 
tion of  the  roads  in  the  interest  of  the 
people,  who  may  be  said  to  be  cut  off 
from  their  necessities. 
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The  American  Superintendent  of  Motive  Power — His 
Development  and   Present   Status 


The  superintendent  of  motive  power,  the 
siiperintendent  of  rolling  stock  or  the  me- 
chanical snperintendent,  as  he  is  variously 
called,  of  the  American  railroad  is  as 
good  an  example  of  evolution  both  in 
man  and  position  as  can  well  be  found.  In 
1867  and  1868,  at  the  time  of  the  organ- 
izing of  the  Master  Car  Builders'  and 
Master  Mechanics'  Associations,  there  was 
not  a  man  in  the  country  bearing  any  one 
of  the  three  titles  with  which  this  article 
opens.  Not  only  was  there  not  a  single 
man  a  superintendent  of  motive  power 
bearmg  the  title,  but  there  were  none  with 
the  duties  and  responsibilities  now  per- 
taining to  those  positions.  In  fact  it  was 
not  until  April  1,  1872,  that  the  title  was 
created  and  used  on  the  Pennsylvania 
Railroad. 

The  names  of  the  two  great  railroad 
mechanical  associations  fully  express  the 
position  and  status  of  the  men  in  charge 
of  the  car  and  locomotive  departments. 
They  were  "master'  car  builders"  and 
"master  mechanics"  in  the  strictest  sense 
of  the  words.  They  were  masters  of  their 
trades;  they  were  men  who  had  entered 
the  shops  as  boys,  and  frequently  as  very 
young  boys,  and  who  by  ability,  energy 
and  perseverance  had  worked  their  way 
up  in  spite  of  all  obstacles  through  the 
several  positions  of  apprentice,  journey- 
men, shop  foreman  and  master.  A  great 
majority  of  the  master  mechanics  had 
been  locomotive  engineers,  and  not  a  few 
had  come  up  through  the  successive  steps 
of  wiper,  fireman,  engineer,  roundhouse 
foreman  and  master  mechanic.  Their  educa- 
tional advantages  had  almost  invariably  been 
meagre,  and  what  they  knew  they  knew 
not  by  study  but  by  the  hard  knocks  of 
practical  experience  in  a  rough  life  upon 
the  road  or  in  the  shop.  Many  of  them 
were  readers,  and  an  examination  of  their 
libraries  would  show  a  collection .  of  the 
few  books  that  were  available  upon  loco- 
motive work  at  the  time.  In  this  respect 
the  master  mechanics  were  better  off  than 
the  master  car  builders,  as  there  was  some 
literature  on  the  locomotive  but  absolutely 
none  in  regard  to  car  construction.  In- 
deed this  paucity  of  literature  on  car  con- 
struction and  maintenance  has  been  one  of 
the  wonders  of  the  day.  for  it  was  not  until 
very  recently  that  there  has  been  anything 
on  the  subject,  barring  the  Car  Builders' 
Dictionary  first  published  in  1887.  This 
may  have  had  some  influence,  but  probably 
it  was  due  to  the  fact  that  the  locomotive 
is  a  more  intricate  and  higher  type  of  a 
machine  than  the  car,  that  the  master  me- 
chanic considered  the  superior  of  the  mas- 
ter car  builder,  though  the  two  depart- 
ments were  entirely  separate  and  distinct, 
and  it  was  not  until  later  years  that  the 


former  had  any  jurisdiction  over  the  lat- 
ter. 

Growing  up  in  this  way,  and  with  none 
of  the  incidental  advantages  coming  from  a 
higher  education,  these  men  were  frequently 
lacking  in  the  refinement  of  manners  that 
goes  with  that  training,  and  were  there- 
fore regarded  as  skilled  mechanics  and 
were  treated  as  such.  They  were  supposed 
to  know,  and  did  know,  all  there  was  to 
be  learned  of  the  practical  operation  of  a 
locomotive,  but  they  did  not  have  the 
scientific  training  to  work  out  new  designs, 
or  the  courage  to  execute  ideas  that 
seemed  to  their  own  good  sense  worthy  of 
adoption.  If  a  certain  part  of  a  locomotive 
gave  trouble  by  breaking,  they  remedied  the 
trouble  by  making  it  heavier,  but  did  little 
to  study  the  stresses  to  which  the  part 
was  subjected  and  dispose  the  metal  so 
as  to  best  meet  the  same.  The  indicator 
was  an  unknown  factor  in  locomotive  op- 
eration, and  an  indicator  card  might  as  well 
have  been  a  cuneiform  inscription  as  far  as 
any  information  it  would  have  given  to 
the  majority  of  these  men. 

It  must  not  be  inferred  from  this  that 
the  master  mechanic  of  the  early  seventies 
was  a  stupid  person  or  an  ignoramus.  That 
is  very  far  from  the  case.  He  was  alert 
with  the  keenest  of  intelligence  and 
equipped  with  a  world  of  information  that 
never  has  been  and  never  will  be  learned 
from  books.  He  had  the  confidence  of  his 
superiors  up  to  a  certain  point,  but  un- 
fortunately that  point  fell  far  short  of 
his  deserts. 

Few  of  these  men  really  undertook  the 
designing  of  new  locomotives.  In  fact  it 
is  almost  incredible  how  few  roads  had 
a  draughtsman  among  its  employees  of  the 
mechanical  department.  It  is  less  than 
thirty-fiveyearsago  that  one  of  the  greatest 
trunk  lines  of  the  country  employed  its  first 
draughtsman  in  the  locomotive  department 
at  a  salary  of  $50.00  a  month.  If  a  new 
locomotive  was  to  be  built  in  the  shops  it 
was  usually  a  copy  of  one  already  in  ex- 
istence, of  if  changes  were  to  be  made 
the  master  mechanic  indicated  what  they 
were  to  be,  and  probably  made  a  few  draw- 
ings, that  were  to  be  used,  with  his  own 
hands,  and  the  rest  was  done  by  the  rule 
of  thumb  in  the  shop. 

Under  these  conditions  salaries  were  Jow. 
It  was  not  an  imcommon  thing  to  find  a 
master  mechanic  working  for  lower  pay 
than  some  of  his  own  engineers  in  fast 
passenger  service.  Salaries  of  $100.00  a 
month  were  considered  good  and  the  man 
who  received  $2,500  a  year  was  a  nabob. 

Such  a  state  of  afifairs  is  incomprehensi- 
I)le  if  reviewed  from  the  standpoint  of  the 
necessities  of  the  railroad  for  trained  men ; 
but  is  readily  understood  if  the  sources  of 


5up])ly  are  considered.  At  that  time  there 
was  but  one  technical  school  in  the  country 
that  gave  an  approach  to  real  training  in 
mechanical  engineering,  and  even  that  was 
far  below  its  own  present  grade  of  ef- 
ficiency. It  was  absolutely  necessary  that 
the  man  in  charge  of  the  locomotives  of 
a  railroad  should  be  thoroughly  familiar 
with  them  in  all  of  their  practical  details, 
and  the  only  way  in  which  this  familiarity 
could  be  obtained  was  by  work  in  the  shop 
and  on  the  road.  At  the  time  the  country 
was  held  in  the  grip  of  the  scholastic  sys- 
tem of  education,  men  who  could  afford  to 
give  their  sons  an  education  sent  them  to 
college  to  train  their  minds  on  Latin  and 
Greek,  and  the  whole  social  instinct  of 
the  class  shunned  every  thought  of  contact 
with  the  grease  and  dirt  of  the  shop.  The 
natural  result  was  that  these  positions 
were  left  open  to  the  hard-working  boy 
who  had  to  earn  a  living  first  and  get  an 
education  afterwards. 

The  struggle  of  the  technical  schools  for 
recognition  as  institutions  of  learning  was 
gradually  successful,  and  their  trained 
graduates  in  looking  about  for  positions 
naturally  turned  to  the  railroads  as  a 
promising  field.  Their  entrance  was  by 
no  means  easy.  The  whole  railroad  com- 
munity from  the  president  to  the  water 
boy  of  the  train  was  steeped  in  the  idea 
that  "these  theoretical  fellers"  were  "no 
good,"  and  what  was  wanted  was  "practi- 
cal experience."  The  latter  part  of  the 
idea  so  far  as  "practical  experience"  is 
concerned  is  all  right,  and  it  remained  for 
the  graduate  of  the  technical  school  to 
show  that  when  he  had  added  "practical 
experience"  to  his  theoretical  training  he 
was  far  and  away  a  better  man  than  the 
one  with  the  practical  experience  alone 
ever  was  or  could  ever  hope  to  be. 

We  find,  then,  in  the  early  eighties  that 
when  an  old-time  master  mechanic  died  or 
retired  that  he  was  being  succeeded  by  one 
of  the  new  school :  a  man  who  had  had  a 
technical  training,  and  who  after  gradu- 
ation had  donned  overalls  and  served  time 
in  the  shop  or  on  the  foot  plate  of  a  loco- 
motive ;  a  man  who  brought  a  trained 
mind  to  bear  upon  the  problems  of  his 
work  and  with  whom  much  of  the  delay 
incident  to  trial  and  error  in  gaining  ex- 
perience under  the  old  regime  was 
eliminated.  In  short,  he  was  capable  of 
taking  short  cuts  to  results  and  did  not 
depend  upon  a  long  series  of  mistakes  to 
indicate  the  proper  course. 

With  the  advent  of  this  man  into  the 
field  we  find  a  gradual  change  in  the  char- 
acter of  the  proceedings  of  the  associations. 
The  title  of  superintendent  of  motive  power 
began  to  appear;  then  it  became  common, 
and  at  last  it,  or  its  equivalent,  is  held  by 
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the  head  of  the  motive  power  department 
of  all  large  roads  and  some  small  ones, 
while  that  of  master  mechanic  is  given  to 
those  who  have  risen  to  a  position  in 
cliarge  of  shops  or  divisions.  Gradually, 
too,  the  head  of  l>lie  locomotive  department 
has  taken  charge  of  the  cars,  and  his  title 
is  sometimes  varied  to  "superintendent  of 
rolling  stock,"  or  "mechanical  superinten- 
dent" to  meet  this  condition,  although  very 
frequently  the  superintendent  of  motive 
power  is  in  full  charge  of  the  car  depart- 
ment. It  is  a  mere  matter  of  name  and 
does  not  change  the  ordinary  duties  of  the 
office.  Under  this  changed  conndition  of 
affairs  the  master  car  builder  has  become 
really  an  assistant  superintendent  of  motive 
power  in  charge  of  the  car  department. 
His  authority  is  the  same  as  it  ever  was ; 
but  he.  too,  has  changed  from  the  self- 
made  man  who  has  worked  his  way  up 
from  the  ranks  to  one  technically  educated. 

The  duties  of  these  men  have  grown  with 
the  office.  We  no  longer  find  the  superin- 
tendent of  motive  power  in  the  roundhouse, 
keying  up  an  engine  with  his  own  hands 
as  the  master  mechanic  frequently  did  in 
the  old  days,  for  his  duties  are  largely 
executive.  Still  behind  it  all  must  be  a 
wide  and  intimate  knowledge  of  the  details 
of  the  practical  working  of  the  mechanisms 
under  his  care.  The  demands  that  are 
made  upon  him  in  ability,  knowledge  and 
experience  are  such  that  the  master  me- 
chanic of  the  old  school  cannot  hope  to 
meet,  and  he  will  soon,  except  in  cases 
of  exceptional  ability,  cease  to  exist  as  the 
recognized  head  of  the  mechanical  depart- 
ment of  .\merican  railroads. 

It  would  naturally  be  inferred  that  the 
abler  man  with  increased  responsibilities 
and  duties  would  have  a  greater  influence 
in  railroad  affairs  than  his  predecessor. 
It  is  time  that  he  has,  but  his  real  position 
is  not  at  all  in  accord  with  his  deserts, 
his  responsibility  or  his  ability.  It  is  safe 
to  say  that  there  is  no  more  able  body 
of  engineers  on  earth  that  the  superin- 
tendents of  motive  power  of  the  United 
States  who  constitute  the  membership  of 
the  old  Master  Car  Builders'  and  Master 
Mechanics'  Association,  now  Section  V  of 
the  American  Railway  Association. 

And  it  is  safe  to  say  that  the  great  ma- 
jority of  railroad  managers  will  not  demur 
to  that  assertion.  But,  as  a  matter  of  fact, 
their  authority  is  sometimes  limited,  so 
limited  in  some  places  that  they  are  little 
more  than  clerks  in  charge  of  their  depart- 
ments. They  are  capable  of  designing 
and  operating  every  type  of  machine  that 
falls  within  their  jurisdiction,  and  their 
judgment  is  as  good  as  the  best,  but  in  the 
matter  of  final  decisions  as  to  the  policy 
to  be  pursued  or  the  type  of  engine  to  be 
used  for  certain  services,  these  are  tec 
frequently  made  by  the  general  m  inager 
or  even  the  chairman  of  the  board.  It 
takes  years  to  eradicate  an  old  idea,  and 
the  old  idea  that  is  the  bane  of  the  present 
motive  power  service  is  to  the  effect  tl.at 


the  master  mechanic  is  merely  a  skilled 
laborer,  that  he  has  practical  experience, 
but  if  a  new  locomotive  is  to  be  designed 
or  built,  it  had  best  be  left  to  the  con- 
tracting builder,  who  for  years  stood  be- 
hind that  official  and  did  that  class  of 
work  for  the  line.  The  superintendent  of 
inutive  power  is  all  very  well,  but  to  invest 
him  with  the  power  and  pay  him  the 
salary  of  his  European  brother  is  an  al- 
most unheard  of  condition,  though  it  does 
exist.  That  he  will  grow  up  to  this 
position  in  time  there  is  no  doubt,  but  at 
present  he  is  in  a  transitory  state  between 
the  old  and  the  new.  Sometimes  he  is  not 
even  consulted  as  to  the  type  of  power  to 
be  used,  and,  as  we  have  attempted  before. 
we  will  give  a  few  examples  from  personal 
knowledge  that  will  serve  to  illustrate  the 
humiliating  conditions  in  which  these  men 
frequently  lind  themselves. 

A  certain  road  had  a  number  of  con- 
solidation engines  that  were  giving  satis- 
factory service,  but  which  the  superinten- 
dent of  motive  power  thought  could  be 
improved.  The  general  manager  knew  of 
the  first  but  not  of  the  second  proposition. 
Without  the  knowledge  of  the  motive 
power  official  or  without  so  much  as  in- 
forming him  that  the  road  was  in  the 
market  for  locomotives,  an  order  was 
placed  for  a  number  in  duplications  cf  those 
on  hand,  and  the  first  intimation  received 
was  a  request  to  send  an  inspector  to  look 
them  over. 

A  representative  of  a  locomotive  build- 
ing firm  was  in  conference  with  the  gen- 
eral manager  of  a  road  regarding  a  lot 
of  engines  for  which  he  was  in  the  market. 
They  were  talking  over  the  general  con- 
dition? of  the  track,  grades,  service  speeds, 
train  weights  and  the  like  when  the  repre- 
sentative suggested  that  before  a  final  de- 
cision was  reached,  it  would  be  well  for 
him  to  consult  with  the  superintendent  of 
motive  power.  "Oh,  there  is  no  need  to  go 
and  see  him,"  said  the  manager,  "we  don't 
pay   any   attention   to   what   he   says." 

On  another  accasion  an  effort  was  being 
made  to  persuade  a  superintendent  of 
motive  power  to  try  one  or  more  com- 
pound locomotives  among  a  lot  of  en- 
gines that  were  to  be  ordered.  He  flatly 
refused  to  entertain  the  idea,  and  added 
that  he  would  not  consent,  under  any  cir- 
cumstances to  have  a  compound  locomotive 
on  the  road.  Within  ten  days  the  general 
manager  placed  an  order  for  25  compound 
locomotives  without  his  knowledge.  This, 
of  course,  was  several  years  ago. 

.\dded  to  this  unsatisfactory  condition 
of  affairs  is  an  uncertainty  as  to  the  tenure 
of  office  that  is  appalling  to  the  man  who 
is  dependent  upon  his  salary.  The  railroads 
are  often  essentially  governed  from  Wall 
street.  A  change  in  the  holding  of  stocks 
means  a  change  of  management,  and  whi^n 
the  new  president  comes  in  he  brings  his 
own  train  of  supporters,  and  departmental 
heads  are  apt  to  drop  off  all  along  the  line. 
Previous  records  of  faithfulness  and  ability 


apparently  count  for  nothing.  An  intimate 
knowledge  (jf  the  road  and  the  require- 
ments of  its  service  cannot  compete  with 
personal  acquaintanceship.  The  result  is 
that  the  new  man,  however  able  he  may 
be,  fails  from  the  lack  of  this  personal 
knowledge  of  local  conditions,  to  make  as 
good  a  showing  as  his  predecessor,  and 
his  head  is  apt  to  drop  too,  unless  he  has 
a  strong  personal  influence  that  will  hold 
him  ^  place  until  he  can  learn  what  is 
needed  and  adapt  himself  to  these  new  con- 
ditions. 

It  must  not  be  thought  that  this  is  a 
universal  state  of  affairs,  as  it  is  not,  for 
in  some  places  tenure  of  office  is  practi- 
cally for  life,  but  in  the  majority  of  cases 
it  exists  to  such  an  extent  as  to  make  a 
most  unpleasant  condition  of  affairs. 

There  are  indications,  however,  that  we 
are  growing  out  of  it,  and  that  the  time 
is  rapidly  approaching  when  the  nominal 
will  be  the  real  head  of  the  mechanical  de- 
partment in  all  cases,  and  receive  the  re- 
ward that  the  merits  of  the  individual  de- 
serve. In  the  meantime  the  roads  are  be- 
ing faithfully  served  by  as  competent  a 
set  of  men  as  can  be  found,  and  it  is  to 
them,  and  the  vast  amount  of  original  work 
done  by  them  individually  and  in  their  as- 
sociations that  the  material  progress  in 
American  railroading  is  due,  and  all  that 
they  need  is  either  to  be  let  alone  or  en- 
couraged with  the  same  degree  of  appre- 
ciation that  is  common  to  well-directed 
effort  in  many  kinds  of  work  that  is  less 
strenuous  and  certainly  far  less  important 
than  that  of  transportation,  which  is  un- 
questionably the  arterial  life  of  the  great 
commonwealth   in   which   we  live. 


The  Use  of  Copper  Steel 

In  the  August,  1920,  issue  of  this  paper 
a  resume  was  published  of  a  report  to 
the  American  Society  for  Testing  Ma- 
terials on  the  rust  resisting  properties  of 
copper  bearing  steel.  Since  that  time 
the  merits  of  the  steel  have  become 
more  fully  recognized  and  it  is  now  re- 
ported that  a  number  of  railroads  are 
specifying  copper-steel  for  the  bodies  of 
new  and  repaired  cars.  Among  the 
roads  that  have  done  so  are  the  Balti- 
more &  Ohio ;  Chicago,  Burlington  & 
Quincy,  the  Rock  Island  and  the  \'ir- 
jjinian  and  it  is  expected  that  the  Nor- 
folk &  Western  will  make  extensive  use 
of  this  material  in  the  car  building  pro- 
gram which  the  road  now  has  in  con- 
templation. 

The  conditions  of  the  Pittsburgh  test 
were  so  severe  and  the  copper  steel 
sheets  gave  such  a  good  account  of 
themselves  and  were  so  conclusive,  that 
the  indications  are  that  the  copper  steel 
has  at  least  twice  the  resistance  to  cor- 
rosion under  the  sulphurous  conditions 
obtaining  there,  of  anj^  other  type  of 
metal.  Its  use  is  sure  of  meeting  popular 
favor   in  a  short  time. 
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Notes  on  Foreign  Railways 


Electrification  of    the  Norwegian    Rail- 
ways 

By  information  received  from  Com- 
mercial Attache  Norman  L.  Andersen,  at 
Copenhagen,  it  appears  that  the  board  of 
the  Norwegian  Engineers'  Union  has  ap- 
pointed a  committee  to  investigate  whether 
the  time  has  come  for  electrifying  Nor- 
wegian railways  and  whether  the  railways 
now  being  planned  should  be  constructed 
for  electric  power.  The  committee  is  ex- 
pected to  present  a  report  at  an  early  date. 


Construction  of  a  New  Railway  in  Spain 

An  appropriation  has  been  made  by  the 
Spanish  Government  amounting  to  $250,000 
for  the  preliminary  work  on  the  construc- 
tion of  a  railway  in  the  provinces  of  Avila 
and  Navarre.  The  Government,  on  its 
part,  promises  to  expend  $3,000,000  in  this 
work  during  the  next  five  years.  The 
increased  costs  of  material  necessary  for 
this  work  have  forced  the  Government  to 
call  upon  the  two  Provinces  for  the  ad- 
ditional funds  to  carry  out  the  work. 


Locomotive    Repairs    on    Italian    State 
Railways 

At  the  beginning  of  the  year  there  were 
6,150  locomotives  owned  by  the  Italian 
State  railways,  the  general  condition  of 
which  was  not  as  bad  as  might  have  been 
expected.  Three  himdred  and  fifty  were 
out  of  use,  and  200  were  to  be  dismantled. 
About  125  locomotives  were  formerly  re- 
turned to  the  shops  for  repairs  each  month, 
but  at  the  present  time  not  more  than  60 
are  being  repaired.  Efiforts  are  being 
made  to  greatly  increase  the  needed  work 
during  the  year.  There  were  500  loco- 
motives under  construction  at  the  end  of 
last  year,  and  ISO  electric  locomotives  are 
to  be  built  annually.  Extensive  additions 
to  six  of  the  largest  shops  have  been  com- 
pleted and  much  progress  is  expected 
during  the  year. 


The  Soviet  Government  Hires  Railroad 
Men 

The  Russian  Soviet  Government  is 
reported  to  be  making  arrangements 
to  resume  railroad  traffic  and  a  firm 
of  constructing  engineers  and  railroad 
men  of  experience  are  engaged  to  oper- 
ate eight  large  locomotive  shops  near 
Moscow.  Three  thousand  broken-down 
locomotive  engines  and  50,000  freight 
cars  are  expected  to  be  put  in  commission 
by  September,  in  time  to  handle  the 
year's  harvest. 

Col.  R.  F.  MacDonald  of  Mesopo- 
tamian  wartime  reputation  has  been 
hired  by  the  Government  to  head  the 
job.  He  expressed  confidence  it  could 
be    accomplished    without    outside    aid. 

"The  railway  problem  in  Russia, 
which  has  brought  the  country  to  a 
point  of  virtual  impotence,  is  almost  en- 


tirely one  of  rolling  stock,"  Col.  Mac- 
Donald  said.  "The  roadbeds  are  gen- 
erally in  good  shape,  owing  to  the  fact 
that  snow  protects  the  ties  a  good  part 
of  the  year.  All  the  tracks  need  is 
engines  and  cars  to  run  on  them." 

The  Moscow-Baku  line,  which  form- 
erly averaged  twenty  trains  daily,  has 
now  one  a  week.  Wood  is  burned  in 
place  of  coal  and  trains  have  to  stop 
every  hour  to  dry  out  the  lumber  in 
order  to  get  up  steam  to  proceed. 
Trains  make  about  100  miles  a  day. 
The  price  agreed  upon  for  rehabilitat- 
ing Russia's  rolling  stock  is  stated  to 
be  about  $12,000,000. 


living;  and  excessive  prices  for  fuel,  con- 
struction material,  and  maintenance  sup- 
plies. 


Railway   Ties  in   Britain 

Nearly  all  the  railway  ties  used  in  Brit- 
ain are  exported  from  America,  and  dur- 
ing the  past  tvv'O  years  importations 
amounted  to  nearly  nine  million  railway 
ties.  This  is  larger  than  the  normal  av- 
erage consumption,  and  was  due  to  the 
fact  that  during  the  war  the  railway  beds 
had  gotten  to  be  in  rather  bad  condition 
and  repairs  were  not  kept  up.  The  ties 
were  imported  in  the  expectation  that 
conditions  would  permit  a  large  amount 
of  repair  work  to  be  done.  These  repairs, 
however,  were  not  made  as  rapidly  as  an- 
ticipated, and  consequently  large  stocks 
of  ties  are  still  on  hand. 


Railway    Electrification   in    Switzerland 

The  General  Management  of  the  Swiss 
Federal  Railways  has  requested  the  Ad- 
ministrative Council  to  approve  of  the 
plan  for  electrification  of  the  Lucerne- 
Olten-Bale  line  (92  kilometers)  and  to 
provide  it  with  a  credit  of  28,300,000  francs 
to  purchase  the  necessary  installations,  ma- 
terials, and  tools.  The  management  also 
requests  that  it  be  permitted  to  alter  the 
present  construction  plans  at  its  own  dis- 
cretion whenever  the  present  credits  might 
be  greatly  surpassed. 


Receipts  on  the  French  Railways 

The  gross  operating  receipts  of  the 
French  railways  for  the  calendar  year  1921 
exceeded  those  of  1920  by  over  400  million 
francs,  yet  there  was  a  larger  deficit  for 
1921  by  over  120  million  francs  than  for 
the  year  previous.  Advances  of  from  70 
to  80  per  cent  in  passenger  fares  and  of 
140  per  cent  in  freight  rates  accounted  for 
the  increased  gross  revenues,  but  these  were 
offset  by  operating  expenses  exceeding 
those  of  the  previous  }'ear  by  over  560 
million  france,  the  figures  for  expense  be- 
ing estimated. 

Factors  in  bringing  the  operating  ex- 
penses to  a  higher  level  than  that  of  the 
previous  year  were  an  augmented  personnel 
and  enlarged  pay  roll,  due  to  the  eight- 
hour  law ;  increased  rates  of  wages ; 
threatened    strikes,   and    the   high    cost   of 


Yugoslavia 

According  to  the  local  press,  an  agree- 
ment was  signed  in  January  between  the 
German  and  Yugo-Slav  Governments  for 
the  sale  to  Yugoslavia  of  (a)  100  express 
locomotives,  200  passenger  locomotives, 
and  50  locomotives  for  other  uses ;  and  of 
(b)  4,000  box  cars,  3,500  cars  for  coal, 
1,500  cars  for  heavy  freight,  and  a  large 
number  of  tank  cars.  It  is  further  stated 
that  about  80  per  cent  of  the  ties  in  Serbia 
and  60  per  cent  of  the  ties  in  the  new 
Provinces  must  be  replaced,  and  that  on 
account  of  the  defective  state  of  the  ties 
the  speed  of  the  trains  has  been  reduced 
without,  however,  preventing  frequent  de- 
railments. Rolling  stock  is  inadequate  and 
in  bad  repair. 


New  Railroad  in  Mexico 

It  is  reported  that  a  new  railway  line, 
35  miles  in  length,  is  to  be  constructed 
from  Navojoa,  a  station  on  the  Southern 
Pacific  Railroad  of  Mexico,  in  the  south- 
ern part  of  the  State  of  Sonora,  to  the 
proposed  port  of  Yavaros.  The  road  will 
tap  the  rich  garbanzo  district  of  the  Mayo 
River  valley  and  will  touch  the  towns  of 
San  Pedro  and  Huatabampo. 


Progress  in  Hungary 

The  State  railways  are  reported  to  ha\e 
placed  orders  with  a  consortium  of  Hun- 
garian car  manufacturers  for  2,000  caTs, 
practically  all  for  freight.  The  State  rail- 
way shops  were  given  an  order  for  50 
locomotives,  while  an  order  for  100  more 
is  under  consideration.  The  installation  of 
a  double  track  at  the  Budapest-Szabadka 
line  is  to  be  continued,  and  other  lines 
will  be  double-tracked  as  may  be  possible. 


New  Australian  Railroad 

The  Government  of  Queensland,  Aus- 
tralia, has  recently  negotiated  a  loan  from 
American  bankers  for  the  purpose  of  con- 
structing a  railroad  to  develop  lands  on 
the  L^pper  Burnett,  Callide  Valley,  upon 
which  it  is  intended  to  locate  settlers  upon 
very  favorable  terms.  The  Bureau  of 
Foreign  and  Domestic  Commerce  is  en- 
deavoring to  arrange  to  have  American 
manufacturers  given  an  opportunity  to  bid 
upon  the  rails,  equipment,  construction 
machinery,  and  other  materials  needed  for 
the  project.  The  specifications  have  not 
yet  been  completed,  but  information  on  this 
subject  can  be  obtained,  as  soon  as  it  is 
received  from  Australia,  from  the  Iron 
and  Steel  Division  of  the  Bureau  at  Wash- 
ington. 

It  seems  certain  that  the  work  under- 
taken by  the  Australian  government  in  re- 
gard to  railroad  extension  will  attract  a 
large  influx  of  emigrants,  and  a  conse- 
quent rapid  development  of  the  resources 
of  that  country,  which  are  said  to  be  great. 
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Notes  on  Domestic  Railroads 


Revived  Activity  in  Order  for 
Locomotives 
Among  recent  orders  for  new  locomo- 
tives are  15  Mikado  2-8-2  type,  and  10 
Mountain  4-8-2  type  for  the  Seaboard 
Air  Line.  The  Savannah  &  Atlanta  are 
also  reported  as  asking  bids  for  the  con- 
struction of  S  road  locomotives,  while  the 
Chicago,  Peoria  &  St.  Louis  is  arranging 
to  issue  an  order  of  3  locomotives,  while 
the  New  York,  Ontario  &  Western  has 
ordered  4  locomotives  of  the  Mountain 
type,  which  are  expected  to  be  delivered 
at  an  early  date  by  the  American  Loco- 
motive Company.     The  Toledo,  St.  Louis 

6  Western  has  also  ordered  S  Consolida- 
tion 2-8-0  type  locomotives  from  the  Lima 
Locomotive  Works.  It  is  also  reported 
that  the  Chicago,  Milwaukee  &  St.  Paul 
is  inquiring  for  estimates  on  50  Mikado 
type  locomotives,  and  the  Florida  East 
Coast  is  increasing  its  motive  power  vifith 

7  Pacific  and  3  6-wheel  switching  loco- 
motives, which  are  being  built  by  the 
American   Locomotive   Company. 


New  Locomotive  Shops  for  the  Wabash 

The  Wabash  railway  purposes  at  an 
early  date  to  build  new  locomotive  shops 
at  St.  Thomas,  Ont.,  at  a  cost  of  at  least 
$500,000.  The  general  repair  work  on  the 
Wabash  locomotives  has  been  done  for  a 
number  of  years  at  that  point  at  the  local 
shops  of  the  Pere  Marquette,  but  the 
increasing  business  on  the  road  and  the 
growing  need  of  more  rapid  and  thorough 
repairs  renders  the  construction  of  new 
shops  at  that  point  indispensable.  Bids 
for  construction  material  and  shop  equip- 
ment will  be  asked  in  the  near  future. 


Powerful  Crane  for  the  Lehigh  Valley 

An  order  for  the  largest  gantry  crane 
that,  it  is  said,  has  hitherto  been  received 
by  the  McMyler-Interstate  Company  of 
Cleveland  has  been  received  from  the  Le- 
high Valley  for  the  purpose  of  handling 
heavy  freight  at  the  Claremont  terminal. 
New  York.  The  crane  will  have  a  radius 
of  SO  ft.  and  65  ft.  boom.  It  is  expected  to 
be  placed  ready  for  operation  in  the  early 
spring. 


Additional  Equipment  for  the  Chicago, 
Burlington    &    Quincy 

Fifty-five  locomotives  were  ordered  by 
the  Chicago,  Burlington  &  Quincy  last 
month.  The  Baldwin  Locomotive  Works 
are  at  work  on  47,  of  which  five  are  of  the 
Santa  Fe  2-10-2  type,  32  Mikado  2-8-2 
t>'pe,  and  five  light  Mikado  type.  There 
are  a'so  three  coal  burning  passenger  loco- 
motives, and  two  oil  burning  locomotives, 
known  on  the  road  as  the  S-3  type,  in 
the  course  of  construction  at  Baldwin's. 
The  Lima  Locomotive  Works  are  engaged 
on  eight  of  the  Mountain  4-8-2  type.     In 


the  matter  of  added  rolling  stock  the  Pull- 
man Company  are  furnishing  500  auto- 
mobile cars,  40  ft.  6  in.  in  length  which 
have  the  quality  of  being  adapted  to  serve 
as  grain  cars. 


recommended  as  sponsors.  All  the  recom- 
mendations of  the  conference  were  formally 
approved  by  the  Main  Committee,  and  the 
work  is  now  under  way. 


Brisk  Demand  for  Coaches  and  Cars 

With  the  approach  of  the  tourist  season 
a  needed  supply  of  new  passenger  and 
other  cars  are  being  ordered  from  the 
builders.  Among  these  may  be  noted  250 
all  steel  cars  ordered  by  the  Pennsylvania 
Company,  including  190  coaches,  35  com- 
bination passenger  and  baggage  cars  and 
combined  baggage  and  mail  cars.  The 
Boston  &  Maine  is  also  said  to  be  making 
inquiries  for  43  coaches,  12  smoking  cars, 
and  5  combination  baggage  and  smoking 
cars,  all  to  be  70  ft,  in  length,  also  for 
4  combination  baggage  and  mail  cars, 
61  ft.  long,  and  25  milk  cars,  51  ft.  long. 
The  Central  of  Xew  Jersey  has  placed 
orders  for  20  coaches  and  10  consolidation 
passenger  and  baggage  cars  with  the 
American  Car  &  Foundry  Company,  30 
coaches  to  the  Standard  Steel  Car  Com- 
pany and  10  baggage  cars  to  the  Harlan 
plant  of  the  Bethlehem  Shipbuilding  Cor- 
poration. To  these  may  be  added  an 
order  for  700  refrigerator  cars  given  by 
the  Pacific  Fruit  Express  to  the  General 
American  Car  Company.  The  Chicago  & 
North  Western  is  also  asking  bids  on 
1,250  box  cars,  80,000  lbs.  capacity,  500 
stocks  cars  and  250  refrigerator  cars  of 
the  same  capacity,  and  500  flat  cars  of 
100,000  lbs.  capacity. 


Coaling  Plants  for  the  St.  Louis  South- 
western 

A  contract  has  been  awarded  by  the 
St.  Louis  Southwestern  the  Roberts  and 
Schaefer  Company,  engineers  and  con- 
tractors, for  the  designing  and  erecting 
of  two  electrically  operated,  100-ton  capac- 
ity, reinforced  concrete  locomotive  coaling 
plants  for  installation  at  Camden,  Ark., 
and  Piano,  Tex. 


Railroad   Ties 

As  previously  announced  in  our  pages, 
the  United  States  Forest  Service  and  the 
American  Railway  Engineering  Associa- 
tion called  upon  the  various  bodies  inter- 
ested in  specifications  for  railroad  cross 
ties  to  decide  whether  the  unification  of 
specifications  for  cross  ties  should  be 
undertaken.  After  a  full  discussion  of  the 
question  it  was  unanimously  decided  that 
such  a  unification  should  be  undertaken 
and  that  the  work  should  include  switch 
ties  and  cross  ties  for  all  classes  of  work, 
including  mining  ties,  and  also  classification 
in  regard  to  the  need  of  preservative 
treatment,  but  not  methods  of  treatment. 
The  Forest  Service  and  the  American 
Railway     Engineering     Association     were 


More    Machine    Shop    Tools    for    the 
New  York,  Chicago  &  St.  Louis 

The  purchasing  department  of  the  New 
York,  Chicago  &  St.  Louis  is  making 
enquiries  for  one  new  48-inch  400-ton  car- 
wheel  press,  one  air  compressor,  and  also 
for  machines  that  may  have  been  used 
including  one  42-inch  drilling  machine;  one 
18-inch  lathe;  one  2-inch  triple  head  bolt 
cutter ;  one  4  hy  24  inch  2-whceI  emery 
grinder ;  one  48-inch  hydraulic  carwheel 
press;  one  10-hp.  and  one  15-hp.,  440  volt, 
60-cycle  induction   motor. 


Railroads  Reducing  Expenses 

Drastic  curtailment  of  operating  ex- 
penses together  with  large  deferred 
maintenance  has  enabled  most  of  the 
Class  1  railroads  of  the  country  to 
finish  the  year  1921  in  a  more  satisfac- 
tory manner  than  many  officials  thought 
possible  several  months  ago.  These 
facts  have  been  brought  out  by  the 
publication  of  the  December  earnings 
statements,  the  majority  of  which  have 
been  issued  by  the  Interstate  Commerce 
Commission. 

A  preliminary  compilation  of  rev- 
enues and  expenses  of  163  of  the  201 
Class  1  roads  indicates  a  net  operating 
income  of  $39,555,000.  For  these  roads 
the  revenues  decreased  23  per  cent,  but 
the  expenses  showed  a  decrease  of  31.2 
per  cent.  Applying,  that  ratio  of  los.s 
in  revenues  to  the  aggregate  gross  for 
all  the  roads  would  mean  a  shrinkage 
in  the  month's  revenue  of  $121,000,000, 
railroad  statisticians  point  out.  Esti- 
mates for  the  net  operation  revenue  for 
all  the  carriers  in  December  range  from 
$30,000,000  to  $40,000,000,  amounting  to 
from  2  per  cent  to  slightly  more  than 
3  per  cent  earned  on  property  valuation. 


Orders    for    New    Rolling    and    Repair 
Material  for  the  New  York  Central 

The  American  Car  &  Foundry'  Com- 
pany has  received  an  order  from  the 
New  York  Central  for  250  steel  under- 
frame  double  sheathed  box  cars  of  40 
tons  capacity.  Orders  have  also  been 
issued  for  750  steel  hopper  cars  of 
55  tons  capacity,  di'^'ided  equally  be- 
tween the  Pressed  Steel  Car  Company, 
the  Standard  Steel  Car  Company,  and 
the  Pullman  Company.  Extensive  bids 
are  also  being  examined  and  are  ex- 
pected to  be  reported  upon  at  an  early 
date  covering  details  of  track  equipment, 
as  well  as  driving  and  truck  tires  for 
locomotive  service,  axles  for  car  and 
locomotive  service,  repair  parts  for 
turntables  and  other  miscellaneous  ma- 
terial. 
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The  Alaska  Railroad 
The  recently  completed  Government  rail- 
road in  Alaska  running  from  Fairchild  to 
Seward  has  been  officially  designated  "The 
Alaska  Railroad."  The  railroad  has  a 
total  mileage  of  540  miles.  Confident  hopes 
are  expressed  that  rich  new  coal  fields 
will  be  opened  up  in  the  region  traversed 
by  the  railroad,  which  will  be  officially 
opened  next  month. 


February  Railroad  Reports 

The  railroad  reports  for  February  issued 
on  the  last  day  of  March  for  the  most 
part  continued  the  favorable  showing  thus 
far  received  for  that  month  which  indi- 
cates a  return  to  six  per  cent  on  the  ten- 
tative valuation  fixed  by  Interstate  Com- 
merce Commission. 


Increase  in  Car  Traffic  on  the  New  York 
Central 

It  was  announced  at  the  offices  of 
the  New  York  Central  that  car  loadings 
on  that  railroad  for  the  month  of  Febru- 
ary, 1922,  had  totaled  127,021,  as  com- 
pared with  102,505  for  the  same  month 
last  year.  Loaded  cars  received  froin 
connections  in  February  amounted  to 
160.382,  while  the  figure  for  the  month 
of  February,  1921,  was  127,012,  showing 
an  increase  of  slightly  over  20  per  cent. 
In  other  words,  287,403  loaded  cars 
were  handled  by  the  New  York  Central 
during  February  as  against  229,517  for 
the  same  month  last  year,  which  is 
practically  a  25  per  cent  increase. 


Investigation  of  Power  Brakes  and  Ap- 
pliances for  Operating  Power 
Brake    Systems 

In  a  notice  under  the  above  caption  in 
the  March  issue  there  was  published  a 
copy  of  the  order  issued  by  the  Interstate 
Commerce  commission  for  an  inquiry  into 
the  action  of  air  brakes.  At  a  general 
session  of  the  commission,  held  on  March 
4.  1922,  the  following  questionnaire  was 
drawn  up  and  issued ; 

It  is  ordered,  That  each  carrier  by  rail- 
road subject  to  the  Interstate  Commerce 
Act.  named  in  the  appendix  attached 
hereto,  furnish  the  commission  the  infor- 
mation, called  for  below  not  later  than  the 
first  day  of  April,  1922: 

1.  Copies  of  rules,  bulletins  and  other 
instructions  pertaining  to  operation,  in- 
spection testing  and  maintenance  of  air 
brake  equipment. 

2.  List  of  locations  where  facilities  are 
provided  for  inspection,  testing  and  repair 
of  air  brake  equipment,  together  with  a 
brief  description  of  facilities  and  number 
of  employes  engaged  in  this  work  at  each 
of  such  points. 

3.  List  of  locations  where  tests  of 
pressure  retaining  valves  are  made,  and 
description  of  such  tests. 

4.  Statement    showing    location,    length 


and  gradient  of  all  grades  more  than  one 
mile  in  length  and  having  a  maximum 
gradient  of  one  per  cent  or  greater. 

5.  Description  of  practices  in  manipu- 
lating brake  equipment  for  controlling 
trains  descending  said  grades,  showing 
types  of  equipment  and  brake  pipe  and 
main  reservoir  pressures  used;  limiting 
number  of  cars  or  tonnage  for  each  of  said 
grades,   and   speed   limits  specified. 

6.  Statement  showing  locations,  if  any, 
where  trains  are  required  to  stop  on  said 
grades  for  the  purpose  of  inspection  of 
brakes  or  cooling  of  wheels. 

7.  List  of  accidents  on  said  grades 
which  occurred  during  the  calendar  years 
1919,  1920  and  1921.  resulting  from  failure 
properly  to  control  speed  of  trains  on 
grades,  which  caused  personal  injury,  loss 
of  life  or  property  loss  of  $500  or  more, 
together  with  number  of  injuries  and 
fatalities  and  the  property  loss  sustained 
by  the  carrier  as  a  result  of  each  such 
accident. 

8.  Statement  for  each  of  three  years 
named,  showing  number  of  couplers 
broken,  drawbars  pulled  out,  and  break- 
in-twos  from  other  causes,  together  with 
derailments  resulting  therefrom,  which  oc- 
curred on  said  grades. 

9.  Statement  for  each  of  three  years 
named,  showing  number  of  car  wheels 
renewed  for  the  following  causes :  (a) 
Burst,     (b)     Cracked,     (c)     Brake    burn, 

(d)  Slid  flat. 

10.  Statement  showing  in  detail  to  what 
extent,  if  any.  hand  brakes  are  used  for 
controlling  the  speed  of  trains. 

11.  Statement  showing  what  power 
power  brake  equipment  other  than  air 
brake  equipment,  if  any,  is  used  and  extent 
of  such  use. 

12.  Number  of  accidents  which  oc- 
curred during  the  calendar  year  1921, 
resultin.g  in  personal  injury  or  loss  of  life 
from  each  of  the  following  causes :  (a) 
Burst  or  parted  air  hose,  (b)  Emergency 
application  of  air  brakes,  (c)  Cndesired 
quick  action  of  brakes,   (d)  Train  parting, 

(e)  Faulty  manipulation,  and  (f)  acci- 
dental interference  with  proper  operation 
of  brakes.  Show  the  cause,  number  of 
injuries  and  fatalities  in  each  case,  and 
the  total  property  loss  sustained  by  the 
carrier. 

13.  Statement  for  the  calendar  year 
1921,  showing  terminal  and  road  relays  to 
trains,  due  to  causes  attributable  to  im- 
proper manipulation  or  operation  of  air 
brakes  or  defective  brake  equipment. 

14.  Suggestion  for  improvement  of  air 
brake  conditions  or  practices,  and  any 
other  data  which  may  be  of  value  in  con- 
nection with  the  commission's  inquiry  into 
this  subject. 

It   is   further   ordered.   That   a   copy   of 
this    order    be    served    upon    each    carrier 
named  in  the  appendix  attached  hereto. 
By  the  Commission : 

George  B.  McGinty, 
Secretary. 


Then  follows  a  list  of  196  railroads  upon 
whom  this  questionnaire  has  been  served. 

General    Committee    of    the    American 

Railway   Association   Replies   to 

the   Commission 

An  order  by  the  Interstate  Commerce 
Commission  requesting  information  in  re- 
gard to  power  brakes  from  the  various  rail- 
roads was  promptly  taken  up  by  the  Gen- 
eral Committee  of  the  American  Railway 
Association,  and  a  meeting  was  held  in  Chi- 
cago. 111.,  on  March  14,  and  the  following 
conclusions  were  drafted  and  forwarded  to 
the  Secretary  of  the  Commission: 

(a)  That  the  time  was  not  sufficient  to 
assemble  the  data  required;  (b)  that  for 
the  hearing  on  April  6  it  is  suggested 
each  carrier  send  its  representative  to 
Washington  with  whatever  information 
can  be  obtained  by  that  date ;  (c)  that 
the  Committee  on  Safety  Appliances  of  the 
Mechanical  Division,  consisting  of  C.  E. 
Chambers  (chairman),  superintendent  mo- 
tive power  and  equipment.  Central  Rail- 
road of  New  Jersey;  C.  E.  Fuller,  super- 
intendent motive  power  and  machinery, 
L'nion  Pacific;  W.  J.  ToUerton,  general 
mechanical  superintendent.  Chicago.  Rock 
Island  &  Pacific;  J.  T.  Wallis,  chief  of 
motive  power,  Pennsylvania  System;  C. 
F.  Giles,  superintendent  machinery,  Louis- 
ville &  Nashville,  and  T.  H.  Goonow, 
superintendent  car  department,  Chicago  & 
North  Western,  be  delegated  to  handle 
the  matter  for  the  association  and  that  it 
be  given  any  assistance  necessary  by  the 
Train  Brake  and  Signal  Equipment  Com- 
mittee; (d)  further,  that  the  Committee  on 
Safety  Appliances  be  directed  to  advocate 
that  present  brake  arrangements  are  satis- 
factory and  that  the  percentage  of  mileage 
on  grades  is  too  small  in  proportion  to 
total  mileage  to  warrant  any  greater  in- 
vestment in  brake  appliances. 

The  committee  further  requested  that  all 
information  secured  by  the  carriers  in 
reply  to  the  questions  submitted  by  the 
Commission  be  forwarded  to  C.  E.  Cham- 
bers, superintendent  of  motive  power  and 
equipment  of  the  Central  Railroad  of  New 
Jersey.  It  is  expected  that  a  supplemen- 
tary order  will  be  issued  by  the  Interstate 
Commerce  Commission  extending  the 
time  specified  in  order  that  the  replies  may 
be  as  nearly  complete  as  possible.  Mean- 
while the  official  data  is  being  rapidly  col- 
lected and  the  General  Committee  of 
the  American  Railway  Association  will 
promptly  forward  the  replies  as  early  as 
possible. 

The  task  is  no  easy  one,  if  it  is  ex- 
pected that  the  details  are  to  be  looked 
upon  as  being  complete,  and  while  the 
members  of  the  Interstate  Commerce  Com- 
mission are  all  men  of  wide  experience 
and  not  apt  to  look  for  miracles  in  the 
Twentieth  Century,  especially  at  a  time 
when  the  railroads  are  hampered  by  the 
lack  of  means  to  do  all  that  they  would 
wish  to  do   in  obedience  to  the  order. 
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Items    of    Personal    Interest 


G.  F.  Tier  has  been  appointed  master 
iiicclianic  of  the  Ati-hison.  Topcka  &  Santa 
Fe,  with  office  at  Chamite,  Kan. 

A.  Young  has  been  appointed  master 
mechanic  of  the  Chicago  Great  Western, 
with  office  at  Des  Moines,  Iowa. 

Walter  L.  Barr  has  been  appointed  mas- 
ter mechanic  of  the  Kent  division  of  the 
Erie,    with   headquarters   at   Kent,   Ohio. 

George  E.  Lund  has  been  appointed 
master  mechanic  of  the  Mahoning  division 
of  the  Eric,  with  headquarters  at  Youngs- 
town,  Ohio. 

C.  A.  Washer  has  been  appointed 
to  the  position  of  general  coal  and  ore 
agent  on  the  New  York  Central,  with 
headquarters  at  Cleveland,  Ohio. 

Frank  Lockard  has  been  appointed  gen- 
eral foreman  of  the  Atchison,  Topeka  & 
Santa  Fe,  with  office  at  Emporia,  Kan., 
succeeding  G.  F.  Tier,  promoted. 

A.  J.  W'ells  has  been  appointed  pur- 
chasing agent  of  the  San  Diego  &  Ari- 
zona, with  headquarters  at  San  Diego, 
Cal.,  succeeding  S.   P.   Howard,  resigned. 

B.  S.  Barker,  vice-president  and  gen- 
eral manager  of  the  Gainesville  & 
Northwestern,  has  resigned  to  become 
Secretary  of  the  Chamber  of  Commerce. 
Atlanta,  Ga. 

C.  M.  Scott,  general  manager  of  the 
Arizona  Eastern,  with  headquarters  at 
Phoenix,  Ariz.,  has  been  elected  vice- 
president  and  general  manager  with  the 
same  headquarters. 

J.  B.  Merritt  has  been  appointed  road 
foreman  of  engines  on  the  Atchison,  To- 
peka &  Santa  Fe,  with  office  at  Denver, 
Colo.,  succeeding  A.  M.  Nye,  transferred 
to   Alburquerque,   X.   ^L 

J.  L.  A.  Sinclair,  locomotive  foreman, 
Canadian  National  Railways,  at  West  To- 
ronto, Ont.,  has  been  appointed  assistant 
superintendent  of  the  Toronto  Terminal 
division.  West  Toronto. 

J.  Hawkins  has  been  appointed  assistant 
master  mechanic  of  the  Canadian  National, 
with  office  at  Hornepayne,  Ont.,  succeed- 
ing J.  F.  Spiegel,  resigned  on  account  of 
failing  health. 

G.  T.  Depue  has  been  appointed  me- 
chanical superintendent  of  the  Ohio  and 
Chicago  regions  of  the  Erie,  with  head- 
quarters at  Youngstown,  Ohio,  succeed- 
ing Charles  James. 

C.  M.  Starke,  assistant  master  mechanic 
of  the  Illinois  Central,  at  Memphis,  Tenn., 
has  been  promoted  master  mechanic  with 
headquarters  at  Centralia,  Ala.,  succeeding 
J.  W.  Branton,  deceased. 

J.  Ashcroft,  assistant  boiler  foreman, 
Canadian  National  Railways,  at  Winni- 
peg,   Man.,   has   been   promoted   to   boiler 


foreman,  with  office  at  Ogden,  Alta.,  suc- 
ceeding F.  W.  Hind,  transferred  to  Winni- 
peg. 

Winficld  S.  Haynes,  formerly  master 
mechanic  of  the  Erie,  with  headquarters 
at  Dunmore,  Pa.,  has  been  appointed 
superintendent  of  shop  operations,  with 
headquarters  at  New  York.  Mr.  Haynes 
will  report  directly  to  the  general  man- 
ager. 

J.  B.  Finley,  general  superintendent 
of  the  Southern  Pacific  of  Mexico,  with 
headquarters  at  Empalme,  Sonora,  Mex., 
has  been  promoted  to  vice-president  and 
general  manager,  with  the  same  head- 
quarters, succeeding  L.  H.  Long,  re- 
tired. 

W.  C.  Stone,  master  car  builder,  Min- 
neapolis &  St.  Louis,  with  headquarters 
at  Minneapolis,  Minn.,  has  been  appointed 
to  a  similar  position  on  the  St.  Louis 
Southwestern,  with  headquarters  at  Pine 
Bluflf,  Ark.,  succeeding  P.  M.  Kilray,  re- 
signed. 

S.  M.  Kintner  has  been  appointed 
manager  of  the  Research  Department 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  with  offices  in  the 
research  laboratory  building  near  East 
Pittsburgh,  Pa.  Mr.  Kintner  was 
graduated  from  Purdue  University  in 
1894,  and  has  served  as  instructor 
and  professor  in  electricity,  and  later 
became  connected  with  the  railw-ay  en- 
gineering department  and  was  for  some 
time  in  charge  of  the  New  Y^ork,  New 
Haven  &  Hartford  Railroad  tunnel  and 
other  notable  installations. 

W.  F.  Hayes  has  been  appointed  general 
time  inspector  of  the  Official  Bureau  of 
Railroad  Time  Service,  succeeding  the 
late  Webb  C.  Hall,  with  whom  he  has 
been  associated  since  1903,  having  had 
jurisdiction  over  the  Chicago,  San  Fran- 
cisco. Houston  and  Winnipeg  offices  and 
territories.  In  assuming  the  duties  of  the 
general  time  inspector,  Mr.  Hayes  has  as 
his  assistants  H.  J.  Cowell  in  charge  of 
the  Cleveland  office,  Laurence  Doty  of  the 
Chicago  office,  O.  H.  Pyper  of  Winnipeg 
office,  S.  A.  Pope  of  the  San  Francisco 
office  and  V.  A.  Corrigan  of  the  Houston 
office. 

E.  S.  Fitzsimmons  has  been  appointed 
manager  of  sales  of  the  Flannery  Bolt 
Company,  Pittsburgh,  Pa.  He  has  a 
wide  experience  as  foreman  boiler  maker 
and  boiler  inspector  in  the  leading 
eastern  railroads,  and  latterly  as  master 
mechanic  on  the  Erie,  and  in  1912  was 
appointed  mechanical  superintendent  of 
the  Erie,  Lines  West,  and  in  1914  was 
transferred  to  a  similar  position  on  the 
Erie,  Lines  East,  which  he  resigned  to 


become  manager  of  the  McCord  Manu- 
facturing Company,  Detroit,  Mich.  Mr. 
Fitzsimmons  joined  the  staff  of  the 
Flannery  Bolt  Company  in  1920  as 
salesman,  which  position  he  filled  with 
ability,  and  has  been  promoted  in  the 
service  of  the  company  as  noted  above. 

C.  E.  Skinner,  manager  of  the  Re- 
search Department  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
has  been  appointed  assistant  director 
of  engineering  in  that  company.  His 
duties  will  cover  research,  standards  and 
other  work  along  these  lines.  He  will 
be  located  in  the  main  engineering  of- 
fices of  the  company  at  East  Pittsburgh, 
Pa.  Mr.  Skinner  graduated  with  the 
class  of  1890  from  the  Ohio  State  Uni- 
versity. He  joined  the  Westinghouse 
organization  in  the  same  year,  and 
supervised  the  construction  of  the  first 
controller  turned  out  by  that  company. 
Soon  afterward  he  was  placed  in  charge 
of  the  testing  of  insulation,  and  in  1892 
was  transferred  to  the  research  labora- 
tory. He  has  contributed  extensively 
to  the  literature  of  the  industry,  and  is 
well  known  for  his  researches  abroad, 
as  well  as  in  this  country.  He  is  a 
member  of  many  of  the  leading  elec- 
trical and  engineering  societies  and  was 
chairman  of  the  American  delegation 
to  the  Brussels  meeting  in  1920. 


OBITUARY 
Otis  Henderson  Cutler 

Otis  H.  Cutler,  chairman  of  the  board 
of  directors  of  the  American  Brake  Shoe 
&  Foundry  Company,  died  at  Miami,  Fla., 
after  a  lingering  illness  on  March  4,  in 
the  fifty-sixth  year  of  his  age.  Mr.  Cutler 
was  a  graduate  of  the  Rockland  Military 
Academy,  Nyack,  N.  Y.,  and  of  the  Wash- 
ington Law  University,  Washington,  D.  C. 
He  was  appointed  clerk  of  the  United 
States  Senate  in  1884  and  continued  in 
that  office  twelve  years.  He  was  a  mem- 
ber of  the  New  Y'ork  State  Assembly  from 
1895  to  1897.  He  was  prominently 
identified  in  the  activities  of  many  of  the 
leading  manufacturing  companies,  and  par- 
ticularly in  the  American  Brake  Shoe  & 
Foundry  Company,  in  which  he  had  served 
as  secretary,  general  manager,  vice-presi- 
dent, and  latterly  as  president  of  the  com- 
pany from  1903  to  1916,  since  which  date 
he  served  as  chairman  of  the  board.  Dur- 
ing the  war  period  he  acted  as  manager 
of  the  insular  and  foreign  division  of  the 
American  Red  Cross.  He  was  possessed 
of  great  mental  activity  and  an  unerring 
judgment,  and  had  the  happy  faculty  of 
winning  the  confidence  of  all  with  whom 
he  came  in  contact. 
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Webb  C.  Hall 

Webb  C.  Hall,  manufacturer  of  railroad 
watches  and  the  originator  of  the  time 
inspection  service  now  in  operation  on  the 
railroads,  died  in  Cleveland,  Ohio,  last 
month.  Thirty  years  ago  Mr.  Ball  was 
called  upon  as  an  expert  witness  in  a 
disastrous  railroad  collision  involving  the 
death  of  nine  persons,  arising  from  the 
fact  that  the  trainmen  carried  defective 
watches.  Mr.  Ball  suggested  feasible  plans 
for  the  installation  and  maintenance  of 
standard  clocks,  and  a  system  of  inspect- 
ing watches,  which  were  adopted  with 
gratifying  results. 


The  International  Railway  Fuel  Asso- 
ciation 

The  fourteenth  annual  meeting  of  the 
International  Railway  Fuel  Association 
will  be  held  at  the  Auditorium  Hotel.  Chi- 
cago, 111.,  May  22nd  to  May  25th,  1922. 

The  following  is  a  tentative  list  of  ad- 
dresses and  papers  to  be  presented  at  the 
meeting,  which  may  be  added  to,  in  addi- 
tion to  which  there  are  committees  on 
special  subjects  submitted  to  them  whose 
reports  bear  on  almost  everj-  subject  re- 
lating to  fuel  and  its  conservation,  as  well 
as  feed  water  heaters,  front  ends,  grates 
and  ashpans,  and  other  accessories. 

Addresses  and  Papers 
(1)  Fuel  Conservation  from  the  Stand- 
point of  (a)  Division  Superintendent, 
Sidney  U.  Hooper;  (b)  Representative  of 
Department  Operating  Coaling  Station, 
W.  S.  Barnett ;  (c)  Locomotive  Engineer, 
C.  J.  Barnett.;  (2}  The  Economic  Con- 
sideration Governing  the  Use  of  Oil  as  a 
Locomotive  Fuel;  (3)  Colloidal  Fuel,  Lin- 
don  W.  Bates;  (4)  Mechanical  Mining  of 
Bituminous  Coal,  George  T.  Peart;  (5) 
Standard  Grading  of  Coal  or  Stabilization 
of  Biuiminous  Coal,  George  H.  Gushing; 
(6j  .Assigned  Cars  for  Railroad  Fuel.  C. 
G.  Hall;  (7)  The  Relation  of  Over- 
development of  the  Bituminous  Coal  In- 
dustry to  Transportation,  C.  F.  Lesher ; 
(8)  Paper  on  Lignite  Coal,  Prof.  E.  J. 
Babcock;  (9)  The  Government  and  the 
Coal  Industry,  T.  H.  Watkins ;  (10)  Con- 
sidering the  Locomotive  as  a  Big  Invest- 
ment— How  Can  We  Get  More  Service 
Out  of  It?-  G.  M.  Basford;  (11)  The 
Various  Items  of  Saving  by  Using  a  Bet- 
ter Quality  of  Coal,  Earl  Cobb  (E.  H. 
Irwin,  C.  H.  Hoinville,  M.  J.  Barrett  and 
E.  Perrin  to  be  asked  for  written  discus- 
sions) ;  (12)  The  Effect  of  Tonnage 
Rating  and  Speed  on  Fuel  Consumption, 
J.  E.  Davenport;  (13)  Comparative  Prac- 
tice—United States,  United  Kingdom, 
France  and  Germany,  Harrington  Emer- 
son; (14)  Educational  Work  Along  Fuel 
Economy  Lines,  D.  C.  Buell;  (15)  Stand- 
ard Railroad  Coal  Contract,  W.  J.  Tapp; 
(16)  The  Railroad  Fuel  Problem  from 
the  Standpoint  of  the  Coal  Operator,  F. 
S.  Peabody;  (17)  Incentives  for  Pro- 
moting Fuel  Economy— A  Survey  of  E.k- 


isting  and  Proposed  Practices,  O.  S. 
Beyer,  Jr.;  (18)  Opening  Address,  L.  W. 
Baldwin. 

The  Committee  on  Exhibits  are  busy 
making  arrangements  for  a  display  of 
improved  appliances  and  other  interesting 
material,  and  the  Secretary-Treasurer  J.  C. 
Crawford,  702  East  Slst  street,  Chicago, 
111.,  will  issue  a  completed  programme 
embracing  fuller  details  in  time  for  mem- 
bers and  others  who  may  desire  copies 
of  the  meeting. 


The  Westinghouse  Air  Brake  Company 

The  annual  report  of  the  Westinghouse 
Air  Brake  Company,  and  which  will  be 
submitted  to  the  stockholders  of  the  com- 
pany at  the  annual  meeting  held  at  Wil- 
merding,  Pa.,  on  April  11,  1922,  has  been 
issued,  and  in  common  with  the  great  body 
of  manufacturing  companies  shows  a 
fairly  satisfactory  statement  of  operations 
during  the  first  quarter  of  1921,  with  a 
considerable  falling  off  below  normal  dur- 
ing the  rest  of  the  year.  It  is  noteworthy, 
however,  that  while  the  American  and 
British  branches  of  the  company  have  felt 
the  general  depression,  particularly  the 
curtailing  of  purchases  by  the  railroads 
of  the  leading  countries,  the  operations  of 
the  Canadian,  French,  (Jerman,  Italian  and 
Australian  companies  have  been  quite 
satisfactor\'.  The  company  is  in  an  ex- 
cellent condition  of  preparedness  for  the 
expected  revival  in  business,  and  by  the 
exercise  of  strict  economy  during  the  year,' 
even  in  considerable  reduction  in  salaries 
and  wages,  against  which  there  has  been 
no  complaint,  the  company  remains  in 
point  of  assets  in  the  same  enviable 
position  which  it  has  maintained  for  many 
years,  to  which  may  be  added  the  marked 
improvements  in  the  property  at  Wilmer- 
ding,  including  the  extensive  erection  of 
houses  for  workmen,  and  the  addition  of 
tracts  of  land.  The  reiX)rt  shows  assets 
amounting  to  $47,648,901.78,  with  liabilities 
including  taxes,  not  yet   due,   $29,144,2(X). 


was  a  more  honorable  occasion.  It  was 
Edward  J.  Haley  an  engineer  running  his 
last  trip.  After  fifty-two  years  of  service 
he  was  going  home  for  good.  It  was  a 
continuous  ovation  along  the  line.  Mr. 
Haley  had  passed  his  seventieth  winter, 
and  he  had  fought  a  good  fight,  he  had 
finished  the  course.  The  acclamation  of 
thousands,  the  clanging  of  bells,  the  shriek 
of  whistles,  and  a  banquet  spread  where  he 
was  the  guest  of  honor.  The  runner  of 
the  Empire  State  Express  had  his  hour  of 
triumph.  Some  mathematicians  claimed 
that  he  had  been  fifty  times  around  the 
world,  or  five  times  to  the  moon,  but  what- 
ever distance  he  may  have  come  or  gone  he 
is  hale  as  ever  and  seemed  half  sorry  to 
let  go  the  throttle  lever. 


Honoring  the  Engineers 

The  names  of  engineers  running  pas- 
senger engines  on  the  St.  Louis  and  San 
Francisco-  are  being  emblazoned  in  black 
and  gold  on  the  locomotive  cabs.  One 
hundred  and  thirty  will  be  thus  dis- 
tinquished  as  a  start,  and  the  list  will  be 
added  to  as  occasion  arises.  The  enamelled 
plate,  of  course,  may  be  readily  transferred 
to  another  cab,  when  the  locomotive  may 
be  out  of  service.  In  the  old  days  an 
engineer  was  not  supposed  to  run  any 
engine  except  his  own.  The  engineers  ex- 
press keen  gratification  at  being  thus 
honored. 
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His  Last  Trip 

Some  thou.ght  it  was  a  noted  Bruiser  or 
a  royal  prince  passing  between  Syracuse 
and  Buffalo  on  the  last  day  of  March.     It 
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Electrification  on  the  Chilean  Railway 

The  Solution  of  High  Cost  of  Fuel,  and  Congested  Traffic. 
Descriptions  of  the  Locomotive  Equipment 

The  Rcpulilic  of  L'hile.  which  is  2.600  portatioii  and  quite  natiually  has  a  vital  in-  additional  tracks  un  a  considerable  part 
miles  long,  and  only  100  to  250  miles  wide-.  /iuenco  on  the  development  of  the  country.  of  the  line.  This  condition  was  tempor- 
is  hemmed   in  between   the    Pacific  Ocean  l>.;rini;  the  world  war  traffic  in  the  first       arily  relieved  by  the  purchase  of  Mikado 


SCENES  ALONG  THE  CHILEAN  ST 


WHICH  IS  BEIXG  EOlIll  ID   FOR   ELECTRIC  OPERATION  BY  THE 


\\FSTIXGirOT:SE    ELECTRIC   AND  ^fFG.    COMPANY. 

and  the  Andes  Mountains.  Although  there  zone  became  very  congested  aixi  was  so  type  steam  locomotives  but  nevertheless  a 
is  considerable  coastwise  shipping,  the  rail-  rapidly  approaching  the  capacity  of  the  line  commission  was  appointed  to  study  the 
road  system  is  the  main  artery  of  trans-       that    it   was    considered    necessary    to    lay      advisability     of     electrifjnng     the     broad 
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gauge  lines  which  extend  from  X'alparai-' 
southward  to  Puerto  Montt. 

Chilean  engineers  have  recognized  for 
many  years  that  the  tremendous  airrount  of 
water  power  available  could  be  used  prof- 
itably both  for  irtdustrial  and  railroad 
transportation  purposes.  The  economics 
and  advantages  set  forth  in  the  report  given 
by  the  Cnmmission  in  1918  resulted  in  a 
decision  to  immediately  electrify  the  first 
zone  comprising  the  section  of  line  be- 
tween Valparaiso  and  Santiago  and  the 
branch  from  Las  Vegas  to  Los  Andes,  a 
total  distance  of  144  miles. 

The  contract  to  supply  all  electrical 
equipment  and  to  execute  the  construction 
work  was  awarded  to  Errazuriz,  Simpson 
and  Company,  the  electrical  equipment  to 
be  furnished  by  the  Westinghouse  Electric 
International  Company.  This  contract 
included  39  electric  locomotives  and  5  sub- 
stations and  amounted  to  a  total  of  ap- 
pro.Kimately  $7,000,000. 

This  extensive  electrification  comprises 
a  complete  steam  engine  division — a  dis- 
tance of  116  miles  between  Valparaiso  and 
Santiago,  and  28  miles  between  Las  Vegas 
and  Los  Andc--.  The  curvature,  consider- 
ing the  entire  line,  may  be  considered  to  be 
of  mediimi  severity.  The  maximoim 
surves  are  ten  degrees  and  are  located  near 
Los  Loros.  On  the  eastern  ?lope  the 
maximum  curve  is  9.5  degrees,  located  near 
San  Ramon.  The  line  between  Batuco  and 
Quilicura  is  practically  level  tangent  track. 
There  are  six  tunnels  in  the  elcctrilicd 
zone. 

The  road  is  double  tracked  between  Val- 
paraiso and  Limache,  a  distance  of  27 
miles ;  between  Ocoa  and  Llai  Llai,  8 
miles,  and  between  Yungai  and  Mapocho 
Station,  a  distance  oi  V/z  miles,  making  a 
total  distance  of  36i^  miles  of  double  track 
line.  The  track  is  S  ft.  6  in.  gauge,  laid 
on  Chilean  oak  ties  and  rock  ballasted 
practically  the  entire  length  of  the  line 
in  the  first  zone.  Eighty-five  pound  rails 
are  used  between  Llai  Llai  and  La  Cumbre 
and  between  Calera  and  Ocoa.  The  rest 
of  the  line  betvifeen  Valparaiso  and  San- 
tiago is  laid  with  80-pound  rails,  while 
the  branch  to  Los  Andes  is  laid  with  75- 
pound  rails. 

The  grade  conditions  have  always  beep 
an  obstacle  in  the  way  of  moving  advan- 
tageously the  traffic  in  the  first  zone.  It 
has  been  necessary  to  maintain  several 
helper  sections  to  handle  the  freight  traffic, 
while  practically  all  passenger  trains  re- 
quire helpers  ascending  the  Tabon  grade 
between  Llai  Llai  and  La  Cumbre.  With 
electric  operation  all  helper  service  will  be 
eliminated,  except  in  connection  with  the 
freight  trains  ascending  the  Tabon  grade. 
This  maximum  grade  is  2.25  per  cent.  The 
summit  has  an  elevation  of  2,600  feet  (800 
meters)  above  the  level  of  the  sea.  The 
maximum  grade  on  the  eastern  slope  is 
1,81    per    cent    and    is    located    near    San 


Ramon.     The  elevation  of  Santiago  is  1,800 
feet  (550  meters)  above  the  sea  level. 
The  Fuel  Situation 

The  fuel  problem  has  two  serious  phases ; 
first,  the  cost  of  fuel ;  and  second,  partial 
dependence  upon  imported  coal.  The  rail- 
road fuel  bill  has  in  the  past  few  years 
I  reached  excessive  figures  due  to  the  high 
price  of  coal.  This  price  is  governed,  not 
by  the  price  of  coal  mined  in  Chile,  but  by 
tl.e  price  of  imported  coal,  much  of  which 
in  the  last  few  years,  has  come  from  the 
United  States  Up  until  the  beginning  of 
the  war,  the  cost  varied  from  $7.00  to 
$10.(X)  per  ton  for  imported  coal  of  good 
quality.  During  the  war  it  is  understood 
to  have  risen  as  high  as  $25.00  to  $28.00 
per  ton,  while  more  recently  the  price  has 
ranged  from  $15.00  to  $20.00  per  ton.  The 
price  of  Chilean  coal  has  been  slightly 
less  than  these  values,  but  it  is  readily 
seen  that  with  the  almost  unlimited  hydro- 
electric power  available,  and  sold  at  a  rea- 
sonable rate,  the  electrification  program  is 
not  only  justified,  but  is  the  solution  of  the 
fuel  problem. 
Present   and   Future    Freight    Service 

The  freight  tonnage  southbound  from 
Valparaiso  averages  approximately  3,600 
gross  tons  daily,  \vhile  that  passing  Las 
\egas  in  the  same  direction  is  3,900  tons. 
The  northbound  traffic  is  only  slightly  less 
than  that  of  the  southbound. 

.\t  present  the  freight  trains  going  to- 
ward Santiago  are  made  up  of  20  to  30 
cars  each,  or  a  trailing  load  of  550  tons. 
These  trains  are  hauled  by  Mikado  type 
steam  locomotives  assisted  by  a  Borsig 
Consolidation  between  El  Salto  and  Pena 
Blanca  and  on  the  Tabon  grade.  In  the 
opposite  direction  a  helper  locomotive  is 
used  between  Til  Til  and  Rungue. 

With  Baldwin- Westinghouse  electric 
locomotives  770-ton  trailing  loads  will  be 
hauled  by  one  locomotive  in  either  direc- 
tion, except  in  ascending  the  Tabon  grade 
a  second  engine  will  be  used.  The  trail- 
ing weights  will  be  increased  40  per  cent 
and  the  number  of  trains  reduced  approxi- 
mately 28  per  cent. 

A  considerable  reduction  in  running  time 
will  be  made  by  the  freight  trains.  Through 
freight  trains  that  now  make  the  one  trip 
in  10  to  12  hours  will  be  capable  of  going 
through  in  6  to  7  hours. 
flEi.PERS  Will  Be  Eliminated  in  Pass- 
enger  Service 

Under  normal  conditions  the  express 
passenger  trains  carry  six  to  ten  cars,  or  a 
trailing  load  of  200  to  300  gross  tons  in 
either  direction  between  Valparaiso  and 
Santiago.  Occasionally,  these  trains  are 
composed  of  as  many  as  16  cars,  and 
helper  engines  are  used  on  the  Tabon 
grade.  The  express  passenger  trains  are 
for  the  accommodation  of  first  and  second 
class  passenger  traffic  and  are  the  fastest 
trains  in  the  service,  making  only  a  few 
stops  in  the  116  mile  run.     The  omnibus 


trains  which  make  all  stops  between  Val- 
paraiso and  Santiago  are  always  the  most 
heavily  loaded  passenger  trains  in  the  ser- 
vice, and  carry  cars  for  the  accommoda- 
tion of  first,  second  and  third  class  pas- 
sengers. The  Baldwin- Westinghouse  elec- 
tric locomotives  for  this  service  will  be 
capable  of  hauling  the  300  ton  trains  in 
either  direction  without  the  aid  of  helper 
engines  on  any  section  of  the  line. 

With  electric  operation  it  is  proposed  to 
reduce  the  running  time  of  the  fastest 
passenger  trains  between  Valparaiso  and 
Santiago  from  three  hours  and  forty  min- 
utes to  three  hours  and  fifteen  minutes, 
or  a  twenty-five  minute  reduction  in  run- 
ning time. 

Six  Baldwin- Westinghouse  electric  loco- 
motives are  being  built  for  express  pass- 
enger service  on  the  railways  capable  of 
hauling  300  ton  trains  in  either  direc- 
tion between  Valparaiso  and  Santiago. 
These  electric  e.xpress  locomotives  will 
weigh  127  tons  and  will  have  105  tons  on 
the  drivers.  Each  will  have  a  nominal  rat- 
ing of  2,250  hp.  corresponding  to  a  speed 
of  37  miles  per  hour  at  a  tractive  effort  of 
23,400   lb. 

The  wheel  arrangement  is  2-6-0  +  0-6-2, 
consisting  of  two  main  trucks,  each  of 
which  has  three  driving  axles  and  a  two- 
wheel  guiding  truck.  The  cab  is  of  the 
single-box  type  and  the  motors  are  geared 
direct  to  the  driving  axles.  The  general 
dimensions   and    weights    are   as    follows : 

Classification,  2-6-0  +  0-6-2.  Length 
over  buffers,  57  ft.  4  in.  Length  over 
cab,  38  ft.  0  in.  Total  wheel  base,  48 
ft,  4  in.  Rigid  wheel  base,  14  ft.  5  in. 
Diameter  of  driving  wheel,  42  in.  Diameter 
of  guiding  wheel,  30  in.  Weigiht  of  com- 
plete locomotive,  253,000  lb.  Weight  of 
mechanical  parts,  160,000  lb.  Weight  of 
electrical  parts,  93,600  lb.  Weight  per 
driving  axle,  35,000  lb.  Weight  per  guid- 
ing   axle,    21,800    lb. 

The  trucks  are  connected  at  the  inner 
ends  by  a  draw  bar  held  in  tension  by 
spring  buffers.  The  frames  of  cast  steel, 
bar  type,  located  outside  of  the  wheels 
are  connected  by  cast  stee!  bumpers  and 
cross  ties  and  carried  on  semi-elliptic 
springs  over  the  journal  driving  boxes. 

The  e.xpress  passenger  locomotives  will 
be  equipped  with  six  275  hp.  driving  mo- 
tors provided  with  field  control  and  geared 
direct  to  the  axles  by  Nuttall  flexible  spur 
gears.  These  motors  are  designed  for  op- 
eration two  in  series  on  3,000  volts  and 
will  be  grouped  in  three  speed  combina- 
tions, all  six  in  series  for  low  speeds,  three 
in  series  with  two  groups  in  parallel  for 
two-thirds  speed  and  three  groups  each 
with  two  motors  in  series  for  full  speed. 

There  will  be  six  running  positions,  the 
change  from  one  motor  combination  to 
another  being  made  by  the  shunting 
method  of  transition. 

The  control  equipment  is  designed  for 
operation   of   the    locomotive   from    either 
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Olid  and  provision  for  regenerative  elec- 
tric braking  is  included.  This  enables  the 
locomotive  to  return  energy  to  the  over- 
head system  when  descending  grades.  The 
main  motor  armatures  will  be  connected  in 
the  same  combinations  when  regenerating 
as  when  motoring,  the  excitation  for  the 
motor  fields  during  regeneration  heing 
supplied  by  a  constant  voltage  motor- 
generator  set. 

There  will  be  two  master  controllers, 
one  in  each  end  of  the  cab,  and  the  same 
controller  will  be  used  for  both  motoring 
and  regulating  This  controller  will  have 
four  levers  with  a  total  of  51  notches 
availal)le  in  the  three  combinations.  West- 
inghouse  type  HLF  control  establishes 
the  main  circuit  connections  by  the  use  of 
individual  unit  switches  operated  by  com- 
pressed air  controlled  by  electro-magnetic 
valves. 

Motor-generator  sets  will  supply  low 
voltage  current  for  the  control  equip- 
ment, blowers  and  compressors.  This  is 
a    two-bearing    type    of    machine    with    a 


a  rating  of  1,500  hp.  corresponding  to  a 
tractive  effort  of  15,600  pounds  at  a  speed 
of  31  miles  per  hour.  The  maximum  trac- 
tive effort  under  starting  conditions  will  be 
40,000  pounds  and  the  maximum  speed  will 
be  56  miles  per  hour.  The  cab  will  be  of 
the  single  Iwx  type  and  the  motors  will 
l)c  geared  direct  to  the  axles.  The  general 
dimensions  and  weights  will  be  as  follows : 

Classification,  0-4-0  +  0-4-0.  Length 
over  buffers,  40  ft.  9}^  in.  Length  over 
cab,  31  ft.  0  in.  Total  wheel  base,  28  ft. 
0  in.  Rigid  wheel  base,  9  ft.  0  in.  Diam- 
eter of  driving  wheel,  4  ft.  2  in.  Weight 
of  complete  locomotive,  160,000  lb.  Weight 
of  mechanical  parts,  96,000  lb.  Weight 
of  electrical  parts,  64,000  lb.  Weight  per 
driving  axle,  40,000  lb. 

The  two  trucks  each  having  two  driving 
axles  will  be  connected  at  the  inner  ends 
l:y  an  articulated  coupling  in  the  form  of 
a  Mallet  hinge.  The  frame  and  cab  con- 
struction, the  couplers  and  the  brake  equip- 
ment will  be  similar  to  the  express  pass- 
enger locomotives. 


terminals.  The  current  collectors  will  be 
the  same  as  on  the  express  passenger  loco- 
motives. 

On  level  tangent  track  these  locomotives 
will  have  a  speed  of  56  miles  per  hour 
when  hauling  a  220-ton  trailing  load.  The 
maximum  tractive  effort  based  on  25  per 
cent  adhesion  will  be  40,000  pounds.     . 

The   Road   Freight   Locomotives 

The  cabs  for  the  first  eight  of  tlie  fif- 
teen road  freight  locomotives  have  been 
delivered  by  the  Baldwin  Locomotive 
Works  to  the  Westinghouse  Electric  S 
Manufacturing  Company  for  the  installa- 
tion of  the  equipment.  There  will  also  be 
seven   switching   locomotives. 

An  outline  of  ^he  road  locomotive  is 
shown  in  an  accompanying  illustration. 
The  cab  is  of  the  box  type,  carried  on 
two  articulated  trucks,  each  having  three 
driving  axles  with  direct  geared  motors. 
The  estimated  weight  is  226,000  pounds. 
The  locomotives  will  operate  at  3,000 
volts  direct  current. 


Ol'TLTNE  OF  ROAD  FREIGHT  ELECTRIC  LOCOMOTIVE    FOR   CHILEAN  STATE    RAILWAYS. 


common  frame  for  both  motor  and  gen- 
erator. The  nonnal  rating  of  the  set 
is  35  kw.  at  95  volt.s  with  3,000  volts 
at  the  motor  terminals, 

On  level  tangent  track  these  locomo- 
tives will  have  a  running  speed  of  61.5 
miles  per  hour  when  hauling  a  300-ton 
trailing  load.  On  the  Tabon  grade,  which 
is  2.25  per  cent,  the  averagie  runrving 
speed  v.-ill  be  33.5  miles  per  hour.  The 
"maximum  tractive  effort  based  on  25  per 
cent  adhesion  will  be  52,500  pounds,  and 
the  maximum  speed  62.6  miles  per  hour, 
The  range  of  speed  in  regenerative  braking 
will  be  12'/j  to  50  miles  per  hour. 

In  general  appearance  the  11  Baldwin- 
Westinghouse  electric  locomotives  for 
local  passenger  service  will  be  somewhat 
similar  to  Che  express  passenger  locomo- 
tives. This  locomotive  will  weigh  80 
tons  and  the  wheel  arrangement  will  be 
0-4-0  -•-  0-4-0.  It  will  be  capable  of 
hauling  a  trailing  load  of  350  tons  from 
Puerto  to  Vina  del  Mar,  260  tons  from 
Vina  del  Mar  to  Llai  Llai  and  return  and 
300  tons  from  Las  Vegas  to  Los  Andes 
and  return.     These  locomotives  will  have 


The  local  passenger  locomotives  will  be 
equipped  with  four  275  hp.  driving  motors 
provided  with  field  control  and  geared  di- 
rect to  the  axle  with  Nuttall  flexible  spur 
gears.  There  will  be  two  combinations  by 
connecting  the  motors  in  series  and  in 
parallel  and  additional  speed  variations 
will  be  obtained  by  varying  the  fields  of 
the  motors. 

The  control  equipment  is  designed  for 
operation  of  the  locomotive  from  either 
end  but  the  grade  conditions  on  the  section 
of  line  on  which  these  locomotives  will 
operate  does  not  justify  the  use  of  the 
regenerative  braking  feature.  There  will 
be  two  master  controllers,  one  in  each 
end  of  the  cab,  each  controller  having  two 
levers,  namely  speed  and  reverse,  with  a 
total  of  23  notches  available  in  the  two 
combinations.  The  switching  equipment 
duplicates  that  on  the  express  locomo- 
tives. 

The  motor  generator  set  will  be  a  double 
armature  machine,  each  armature  consist- 
ing of  a  motor  and  a  generator.  The 
normal  rating  of  the  set  will  be  22.5  kw. 
at  95  volts  with  3,000  volts  at  the  motor 


This  locomotive  rates  1,680  hp.  at  3,000 
volts  and  will  be  able  to  develop  a  maxi- 
mum of  3,200  hp.  for  short  periods.  With 
natural  ventilation  the  locomotive  will  de- 
liver for  one  hour  a  tractive  effort  of  27,- 
950  pounds  at  a  speed  of  22.6  miles  per 
hour  at  3,000  volts.  The  continuous 
capacity  of  the  locomotive  with  forced 
ventilation  is  20,880  pounds  tractive  effort 
at  24.8  miles  per  hour.  The  maxiimim 
speed   is  40   miles   per   hour. 

The  general  dimensions  and  estimated 
weights  of  the  locomotive  are  as  follows : 

Track  gauge,  5  ft.  6  in.  Length  over 
buffers,  49  ft.  10  in.  Length  over  cab,  38 
ft.  0  in.  Total  wheel  base,  37  ft.  0  in. 
Rigid  wheel  base.  13  ft.  9  in.  Height,  top 
of  rail  to  cab  roof,  12  ft.  7  in.  Height, 
top  of  rail  to  clerestory,  13  ft.  10  in. 
Width  over  cab  sheets,  10  ft  0  in.  Height 
of  coupler,  41  in.  Wheel  diameter,  42  in. 
Weight  of  complete  locomotive,  226,000 
lb.  Weight  of  mechanical  parts,  140,000 
lb.  Weight  of  electrical  equipment,  86.- 
000  lb.  Weight  per  driving  axle,  37,- 
670  lb. 

One  electric  locomotive  will  haul  a  trail- 
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ing  load  of  770  short  tons  in  either  direction 
between  Valparaiso  and  Santiago  without 
assistance  except  on  the  Tabon  grade.  On 
level  tangent  track  tlie  speed  with  such 
a  load  will  be  35  miles  an  hour  at  3,000 
volts.  The  average  running  speed  on  the 
Tabon  grade  will  be  approximately  24 
miles  per  hour.  The  time  saved  by  the 
clirnination  of  delay  to  take  fuel  and 
water  and  by  the  higher  running  speed 
will  shorten  the  time  of  a  trip  from  four 
to  five  hours  in  each  direction. 

The  two  six-wheel  trucks  are  connected 
at  the  inner  ends  by  a  mallet  hinge.  The 
bar-type  cast  steel  side  frames  are  located 
outside  of  the  wheels  and  connected  by 
cast  steel  biunpers  and  cross-ties.  The 
semi-eljiptic  driving  springs  over  the 
journal  boxes  on  each  side  are  connected 
to  one  another  by  equal  beams.  The  ends 
of  each  set  of  three  driving  springs  con- 
nected thus  are  attached  to  the  side  frames 
through   coil   springes. 

The  38-foot  box  type  cab,  including  an 
engineman's  compartment  in  each  end  and 


two  in  series  on  3,000  volts.  The  nominal 
rating  of  this  motor  on  short  field  is  280 
h.  p.  at  155  ampres  and  1,500  volts.  Field 
control  is  secured  by  the  use  of  two  sepa- 
rate field  windings  on  the  main  poles.  The 
motors  are  geared  directly  to  the  axles 
with  a  ratio  of  3.94  to  1.  The  gear  is 
of  the  flexible  type. 

A  motor-generator  set  provides  low 
voltage  power  to  compressors,  blowers, 
control  equipment  and  lights.  This  set 
has  a  single  frame  and  two  armatures 
carried  by  a  common  shaft.  The  3,000 
volt  motor  is  a  bi-polar  double-commuta- 
tor machine.  The  continuous  rating  of  the 
generator  is  35  kw.  at  92  volts. 

A  master  controller  is  located  in  each 
engineman's  compartment  to  provide  double 
end  operation,  the  same  master  controller 
being  used  for  both  motoring  and  regener- 
ative braking.  This  controller  provides 
50  control  notches  in  acceleration  so  that 
tractive  effort  variations  are  small,  thereby 
permitting  exceedingly  smooth  handling 
of  trains. 


is  19,600  pounds  at  a  speed  of  10.6  miles 
per  hour  and  the  continuous  capacity  is 
a  11,400  pounds  at  12.7  miles  per  hour. 
With  25  per  cent  nominal  adhesion  the 
starting  tractive  effort  is  34,000  pounds. 
The  maximum  speed  is  35  miles  per  hoiu-. 
For  short  periods  the  equipment  is  cap- 
able oi  developing  1,000  hp.  In  view  of 
an  expected  mcrease  m  traffic  these  loco- 
motives will  be  capable  of  handling  trains 
of  1,200  shoit  tons  in  yards  with  level 
tracks. 

The  following  table  gives  the  general 
dimensions  and  estimated  weights  of  the 
locomotive : 

Track  gaugt.  5  ft.  6  in.  Length  over 
buffers,  40  ft.  0  in.  Length  over  central 
cab,  17  ft.  0  in.  Length  over  hoods,  27  ft. 
0  in.  Total  wheel  base,  27  ft.  4  in.  Rigid 
wheel  base,  8  ft.  6  in.  Height,  top  of 
rail  to  cab  roof.  12  ft.  3  in.  Width  over  cab 
sheets,  10  ft.  0  in.  Height  of  coupler, 
36  7/16  in.  Wheel  diameter,  42  in.  Weight 
of  complete  locomotive,  136,000  lb.  Weight 
of    mechanical    parts,    86.000    lb.      Weight 


OUTLINE  OF  ELECTRIC   SWITCHER    LOCOMOTIVE    FOR  CHILEAN  STATE  RAILWAYS. 


a  central  equipment  compartment,  is  car- 
ried on  center  pins  located  approximately 
oyer  the  midpoint  of  each  rigid  wheel 
base.  One  center  pin  is  restrained  both 
longitudinally  and  laterally  and  the  other 
in  the  lateral  direction  only,  which  permits 
free  longitudinal  movement  of  the  cab 
relative  to  one   truck. 

Individual  switches  mounted  in  banks 
establish  the  main  circuit  connections. 
Each  switch  is  a  complete  unit  in  itself 
and  may  be  removed  without  disturbing 
adjacent  switches.  Compressed  air  con- 
trolled by  electro-magnetic  valves  is  used 
to  operate  the  switches.  For  certain  cir- 
cuits where  nn  current  is  broken  and 
for  low  voltages,  cam  switches  are  used. 
These  also  operate  by  compressed  air  con- 
trolled by  electro-inagnetic  valves.  The 
cam  group  comprises  a  number  of  switches 
m.ounted  on  a  single  shaft,  connected 
through  a  rack  and  pinion  to  a  double- 
acting  air  piston. 

Each  a.xle  of  the  locomotive  is  driven  by 
a  Westinghouse  No.  350-D  motor,  wound 
for    1,500   volts    and    insulated    to   operate 


The  control  in  Westinghouse  HLFR  pro- 
viding speed  combinations  by  varying  the 
grouping  of  the  motors  to  give  one-third, 
two-thirds,  and  full  speed.  Field  control 
,i{ives  three  additional  speeds.  Transition 
from  one  motor  combination  to  another 
is  made  by  the  shunting  method. 

For  regenerative  braking,  the  main  mo- 
tor armatures  are  arranged  for  the  same 
combinations  as  when  motoring  and  the 
motor  fields  are  separately  excited  by  the 
motor-generator  set.  The  range  of  speed 
in  regenerative  braking  will  be  from  8  to 
30  miles  per  hour. 

The  sw'itching  locomotives,  an  outline  of 
u  hich  is  shown  in  an  accompanying  illus- 
tration, will  be  the  last  ones  built.  The 
cab  is  of  the  steeple  type  and  is  carried 
on  two  swivel  trucks.  On  each  truck 
are  mounted  two  motors  driving  direct 
through  standard  helical  gears.  The  esti- 
mated weight  is  136,000  pounds.  The  con- 
trol is  arranged  for  double  end  operation. 

The  nominal  rating  of  this  locomotive 
is  560  hp.  With  3,000  volts,  and  natural 
\cntilation.  the  tractive  effort  for  one  hour 


of  electrical  equipment,  50,000  lb.  Weight 
per   driving  axle,   34,000   lb. 

The  trucks  are  of  the  rigid  bolster  equal- 
ized type  with  rolled  steel  frames  located 
outside  of  the  wheels.  .V  center  pin  is 
located  at  approximately  raid-length  of 
each  rigid  wheel  base.  The  central  cab 
has  an  engineman's  stand  in  each  end  and 
control  apparatus  centrally  located  and 
suitably  protected.  The  control  equipment 
also  comprises  apparatus  similar  to  that 
already  described  for  the  road  locomotives. 

The  four  Westinghouse  No.  350-D-2 
motors  are  of  the  series  type  wound  for 
1,500  volts  and  insulated  for  operation 
two  in  series  at  3.000  volts.  This  motor 
has  an  hour  rating  of  140  hp.  at  75  am- 
peres and   1,500  volts 

The  motor-generator  set,  to  supply 
power  for  the  compressor  motor,  lights 
and  control  ciraiits,  has  a  two  pert  frame, 
each  part  containing  two  bearings  in 
which  runs  a  common  shaft  carrying  two 
armatures,  one  a  1.500- volt  motor  (in- 
sulated for  3,000  volts)  and  the  other  a 
low   voltage  generator.     With  3,000  volts 
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applied  to  the  motors,  the  generators  will 
deliver  22.S  kw.  at  92  volts. 

The  main  resistance,  connected  ahead 
of  all  motors,  is  designed  with  ample 
capacity  for  frequent,  heavy  acceleratations 
and  for  a  reasonable  amount  of  emergency 
operation  wth  one  pair  of  motors  cut  out. 
The  number  of  accelerating  steps  assures 
moderate  clianges  in  tractive  effort  in 
starting,  which  in  turn  tends  to  minimum 
wear  and  tear  on  the  locomotive  and  roll- 
ing stock. 

The  automatic  air  brake  equipment  is 
the  Westinghouse  type  14-EL,  a  standard 
similar  to  that  used  on  the  present  steam 
locomotives.  Witli  this  equipment,  straight 
air  is  available  for  handling  the  locomo- 
tive alone  and  the  automatic  feature  for 
both   locomotive   and  train. 

M,  C.  B.  couplers  will  be  used  with 
Continental  spring  buflfers.  Although 
eventually  all  drawbar  equipment  on  the 
Chilean  railways  will  be  changed  to  M. 
C.  B.  standard,  the  Chilean  freight  cars 
now  use  the  Continental  type  drawhooks 
and  for  this  reason  the  M.  C.  B.  couplers 
•will  be  provided  with  attachments  for 
chain    couplers. 

The  current  is  collected  by  spring  raised, 
air-lowered  pantagraphs,  controlled  by 
compressed  air  and  arranged  to  be  me- 
chanically locked  in  the  lowered  position. 


on  being  resumed,  depressing  conditions 
to  some  extent  affected  the  success  of  the 
meetings.  Conditions  are  not  yet  such  as 
we  would  like  them  to  be,  but  the  nurUcd 
improvement  gives  an  assurance  of  hope 
that  brightens  the  future  and  in  the  light 
of  this  spirit  we  rest  assured  that  the 
meetings  of  the  mechanical  railroad  men, 
and  those  who  are  associated  with  them 
will  be  of  the  most  noteworthy  kind  and 
add  much  to  that  spirit  of  progress  begotten 
of  -American  enterprise. 


Aiaerican  Railway  Association 

The  forthcoming  annual  conventions  of 
the  American  Railway  Association  Divisions 
V  and  VI,  gives  every  indication  of  being 
in  several  respects  the  most  notable  meet- 
ing, or  series  of  meetings,  among  railroad 
mechanical  men  hitherto  held.  In  addi- 
tion to  the  usual  display  furnished  by  the 
Railway  Supply  Manufacturers'  Associa- 
tion, which  will,  as  formerly,  cover  the 
entire  space  of  Young's  Pier,  together  with 
the  enlargement  of  space  made  possible  by 
new  allotments  on  spaces  hitherto  occu- 
pied by  buildings  not  accessible  for  ex- 
hibits, the  coincident  meetings  of  the  Air 
Brake  Association  with  its  display  of  air 
brake  accessories  at  Haddon  Hall,  which 
is  in  close  proximity  to  Young's  Pier,  will 
give  an  added  interest  to  the  occasion,  and 
imdoubtedly  embrace  the  largest  and  most 
complete  display  of  the  mechanical  appli- 
ances used  in  connection  with  railroad  op- 
eration that  has  been  made  possible,  with 
the  exception  perhaps  of  the  International 
Exhibitions,  and  in  their  own  chosen 
sphere  of  activity  the  marked  improve- 
ments exhibited  this  year  will  surpass  any- 
thing possible  of  accomplishment  in  the 
past. 

The  attendance  will  doubtless  greatly 
exceed  that  of  any  similar  meeting.  Dur- 
ing the  war  period,  it  will  be  remembered, 
not  only  were  many  of  the  leading  rail- 
road men  in  France,  but  those  in  service  at 
home  were  necessarily  confined  to  their 
posts.     The  meetings  were  suspended,  and 


Engineering   Exposition 

-Announcement  has  been  made  of  the 
National  Exhibition  of  Power  and  Mechan- 
ical Engineering  to  be  held  at  the  Grand 
Central  Palace,  New  York,  during  the 
second  week  in  December,  1922.  The 
exposition  will  immediately  follow  the 
annual  meeting  of  the  -American  Society 
of  Mechanical  Engineers,  and  it  is  ex- 
pected that  the  exhibits  will  supplement 
the  reports  of  special  committees  and  dis- 
cussions at  the  meetings  of  the  society- 


City,  N.  J.,  June  19-21,  1922.  The 
plans  have  been  changed  to  coincide  with 
a  growing  feeling  towards  a  closer  affili- 
ation of  the  Air  Brake  Association  with 
the  American  Railroad  .Association,  This 
will  be  a  decided  advantage.  Of  course 
the  Air  Brake  Association  will  not  be 
changed.  An  unusual  opportunity  will  be 
offered  for  the  members  to  witness  and  in- 
spect the  mechanical  exhibits  on  Vcnmg's 
pier.  The  Air  Brake  exhibits  .vill  be  made 
at  Haddon  Hall  headquarters.  Detailed  in- 
formation may  be  had  on  application  to 
the  Secretary,  F.  M.  Nellis,  165  Broad- 
way, New  York,  N.  Y. 


American  Society  for  Testing  Materials 

The  2Sth  annual  meeting  of  the  Ameri- 
can Society  for  Testing  Materials  will  be 
held  at  the  Chalfonte-H  addon  Hall,  At- 
lantic City,  N.  J.,  beginning  June  27,  and 
contiiuiing  to  July  1,  1922.  As  formerly, 
a  number  of  committees  have  been  prepar- 
ing papers  to  be  submitted  to  the  conven- 
tion. Among  the  subjects  selected  are 
"Physical  Properties  and  Tests  of  Steel 
Castings" ;  "Fatigue  of  Materials" ;  "Ef- 
fect of  Sulphur  in  Rivet  Steel";  "Impact 
Testing  of  Materials" ;  "Specifications  for 
Coal,"  and  papers  relating  to  the  inspec- 
tion and  specification  of  concrete.  In  ad- 
dition to  these  special  technical  papers  are 
expected,  and  ample  time  is  assured  for  a 
full  discussion  of  the  same  by  qualified 
experts. 


Exhibits  and  Entertainment  at  Fuel 
Association  Convention 
Detail  arrangements  are  being  completed 
for  the  convention  of  the  International 
Railway  Fuel  Association  to  be  held  at  the 
-Auditorium  Hotel,  Chicago,  May  22-25. 
The  International  Railway  Supply  Men's 
Association  is  arranging  for  exhibits  and 
space  is  being  taken  rapidly.  Entertain- 
ments are  planned  for  Monday,  Tuesday 
and  Wednesday  evenings,  including  moving 
pictures  of  coal  mining  operations,  an 
informal  reception  and  dance,  and  a  dinner. 


The  Air  Brake  Association 

The  Executive  Committee  of  the  Air 
Brake  Association  has  decided  to  transfer 
the  29th  annual  convention  of  the  Air 
Brake  -Association,  the  date  of  which  had 
been  previously  arranged  to  occur  on  May 
9-12,    at    Washington,    D.    C,    to    Atlantic 


All    Returned    War    Veterans    Rc-em- 
ployed  on  the  Northern  Pacific 

Of  the  2,997  employees  of  the  Northem 
Pacific  Railway  who  entered  military  ser- 
vice during  the  world  war,  2,597  have  re- 
turned and  applied  for  their  positions  in 
the  railroad  service,  and  without  a  single 
e.Nception  have  been  taken  care  of.  J-  M. 
Rapelje,  vice-president,  states  that  "at  the 
time  our  men  were  leaving  the  railroad  by 
the  hundred  to  go  to  war,  we  were  forced 
to  employ  many  women  to  fill  their  places 
and  often  women  were  put  in  positions  in 
which  men  had  formerly  been  employed. 
Some  of  these  women  are  still  holding  their 
positions-  The  Northern  Pacific  policy 
has  been  that  where  women  have  made 
good  in  their  positions,  they  have  been 
retained,  except  in  those  instances  where 
ex-service  men  with  seniority  rights  have 
returned  from  the  war  to  ask  for  re- 
instatement in  their  old  jobs.  In  such 
instances,  to  keep  our  pledge  to  our  em- 
ployes who  left  us  to  enter  the  military 
service,  we  have  protected  their  rights  and 
have  been  compelled  to  discharge  or  trans- 
fer the  women  from  such  positions." 


The  Promise  of  Renewed  Activity 

Secretary  Hoover  states  that  "unemploy- 
ment has  decreased  by  more  than  one-half, 
and  that  the  product  of  American  industry 
is  now  85  per  cent  of  capacity."  The  rail- 
ways, one  after  another,  are  making  their 
preparations  for  moving  their  increasing 
traffic.  The  Pennsylvania  purposes  to 
spend  $8,000,000  around  Pittsburgh.  The 
Union  Pacific  announces  plans  for  spending 
$29,000,000  for  betterments  and  equipment. 
In  the  first  four  months  of  this  year  much 
more  equipment  has  been  ordered  than  in 
all  of  1921.  In  that  year  of  real  depres- 
sion only  28,358  cars  were  ordered,  against 
approximately  80,000  this  year  to  date. 
These  orders  are  not  given  when  it  may 
be  even  imagined  that  the  cars  will  stand 
on  the  sidings.  Activity  in  the  locomotive 
shops  is  already  in  progress,  the  marvel 
being  that  they  could  have  remained  in 
comparative  quiescence  so  long.  Inquiries 
are  as  plentiful  as  delayed  spring  buds, 
and  the  assurance  of  a  full-blossomed  ac- 
tivity is  inevitable. 
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The  Various  Parts  of  the  Walschaerts  Valve  Gear  and 
Their  Influence  on  the  Action  of  the  Whole 

By  S.  E.  Westren-DoU,  Engineer,  Petrograd 


Part  II. 

When  the  dimensions  of  the  valve  have 
been  determined  it  is  possible  to  go  on  with 
the  projection  of  the  valve  mechanism  it- 
self. The  general  arrangement  of  the  de- 
signs varies  little,  one  from  another.  It 
is    always    necessary    that    certain    points 


be  symmetrical  for  the  two  ends  of  the 
cylinder,  it  is  necessary  that  the  pivbtal 
point  G  of  the  lap-and-lead  lever  should 
be  in  the  same  position  when  the  crank  is 
at  either  end  of  its  stroke.  This  is  only 
possible,  when  G,  for  the  two  positions  of 
the   piston,   is   on   a  center   line,   at   right 


/' 


i    l^i  {■^-^J&-cosaJ__^^, 


t  /r' 


-TZV  «^  /^/</i 


should  be  known  at  the  start :  the  center 
of  the  driving  axle,  the  distance  of  the 
center  of  the  valve  face  from  the  center 
of  tJie  eccentric  crank,  the  distance  of  the 
center  of  the  valve  stem  from  the  center 
of  the  cylinder,  also  the  length  of  the 
eccentric  crank  arm  R  and  the  length  of 
eccentric  rod  L. 

In  order  that  the  defects  of  the  valve 
motion  may  be  reduced  to  a  minimum,  it 
is  desirable  that  the  whole  make-up  of 
the  mechanism  should  be  as  substantial  as 
possible.  For  this  reason  the  point  /  of 
the  lap-and-lead  lever  H  J  should  be  car- 
ried as  close  to  the  cylinder  as  possible, 
and  the  back  throw  of  the  lever  can  be 
taken  as  equal  to  the  forward  from  the 
vertical  position  of  the  same  at  a  a.  It  is 
also  found  that  when  the  point  /  of  the 
lap-and-lead  lever  is  connected  by  the 
union  bar  /  K  with  the  body  of  the  cross- 
head,  its  extreme  position  to  the  left,  due 
to  the  motion  of  the  crosshead  2  R  stands 
to  the  left  of  a  a  in  the  vertical  plane  a'  a' 
of  Fig.   11. 

In  order  that  the  valve  motion  may  work 
in  accordance  with  its  principal  charac- 
teristic and  that  the  linear  lead  may  be 
constant  for  all  points  of  the  cut-off  and 


angles  to  the  center  line  of  the  cylinders, 
and  in  a  vertical  plane  midway  between 
the  planes  a  a  and  a'  a'. 

The  third  point,  H  of  the  lap-and-lead 
lever  has  exactly  the  same  motion  as  that 
of  the  valve,  and  hence  it  must  have  moved 
to  the  right  or  left  of  its  central  position 
//..,  when  the  piston  or  crank  is  at 
the  end  of  the  stroke,  a  distance  equal 
to  the  sum  of  the  outside  lap  and  the  linear 
lead,  or  to  f  -|-  v^. 

The  amount  of  outside  lap  and  of  linear 
lead  are  dimensions  that  are  determined 
liy  the  calculation  of  those  of  the  valve. 

In  Fig.  11,  because  of  the  similarity  of 
the  triangles  /  G  Jo  and  H  G  H„.  we  have 
the  following  proportions ; 

m    :  n  =  JJ„    :  HH„ 

In  which  //»  is  equal  to  one  half  the 
stroke  of  the  piston  or  the  length  of  the 
crank  (R)  and  HHo  is  equal  to  ?  -H  i/e. 
By  substituting  these  values  we  have  the 
equation 

m  R 


n         e  -)-  Ve 
Then    since    the    dimensions    of    R    and 
e  -f  Vc.  are  known,  the  ratio  of  nt   :  ji  can 
be  determined. 


In  this  ratio  it  is  advisable  to  make  in 
as  great  as  possible,  in  order  that  n  may 
be  of  practicable  size,  that  is  from  2  in.  to 
S  in.,  but  it  must  also  be  taken  into  ac- 
count that  when  the  end  /  of  the  lap-and- 
lead  lever  is  at  its  central  position  /„  it 
should  not  be  so  low  down  as  to  be  below 
S  inches  above  the  top  of  the  rails. 

If  it  should  so  happen  that  with  the 
greatest  possible  length  of  lap-and-lead 
lever  that  can  be  obtained  the  length 
of  n  is  still  too  small,  there  is  but  one  way 
out  of  the  difticultv :  and  that  is  to  make 


R 


-.  and  this 


a  change   in  the  ratio 

e  -|-  Ve 
ratio  must  be  reduced.  The  length  of  R 
due  to  the  piston  stroke  of  the  engine  is 
fixed,  so  that  the  only  possibility  or  re- 
ducing the  ratio  to  the  required  amount 
lies  in  increasing  the  sum  of  ^  -f-  i'.. 
This  case  of  the  correction  of  ^  -(-  t/e,  or 
rather  of  e  involves  the  calculation  of  the 
outside  lap  for  the  individual  valve  mo- 
tion and  can  be  done  in  accordance  with 
the  method  already  laid  down. 

-After  the  determination  of  the  proper 
values  for  >n  and  )i,  the  outside  lap  can 
also  be  regarded  as  fixed  and  whatever 
changes  may  be  called  for  in  the  valve  it- 
self, this  IS  the  main  point  to  be  con- 
sidered. 

One  of  the  principal  parts  of  the 
Walschaerts  valve  motion  is  to  be  found 
in  the  union  bar  that  transmits  the  motion 
from  the  crosshead  to  the  lap-and-lead 
lever.  In  practice  every  effort  is  made  to 
copy  or  transmit  this  motion  as  exactly  as 
possible.  It  is  evident  that  this  accuracy 
can  be  more  nearly  approached  the  longer 
the  lap-and-lead  lever  //  /  and  the  union 
bar  J  K    of  Fig.  11. 

In  the  drawing,  because  of  the  length  of 
L  required  for  the  connecting  rod,  the 
lap-and-lead  lever  will  not  equalize,  so 
that  in  order  that  this  may  be  done  the 
extension  or  arm  for  the  attachment  of 
the  union  bar  /  if  is  so  made  that,  when 
in  its  central  position,  the  union  bar  shall 
stand  parallel  to  the  direction  of  motion 
of  the  piston,  and  that  it  shall  be  of  such 
a  length  that  its  horizontal  projection  in  its 
position  at  the  end  of  the  stroke  shall  be 
shorter  than  the  length  as  L  (1  —  cos  ;3) 
is  shorter  than  its  length.  In  which  j3 
(beta)  is  the  angle  made  by  the  connect- 
ing rod  with  the  center  line  of  the  cylinder 
when  in  its  central  position. 

On  account  of  the  movements  due  to  the 
action  of  the  springs  this  ideal  equalization 
of  the  motion  is  impossible  of  attainment 
on     locomotives,     therefore,     in     practical 


May,  1922 


RAILWAY    AND     LOCOMOTIVE     ENGINEERING 


117 


locomotive   designing,    tliis    point    is    neg- 
lected, lor  the  most  part. 

On  the  other  hand  the  position  of  the 
point  K  at  the  end  of  the  stroke  of  the 
piston  is   usually  put   at 

l/i  («»  -f  n)  (1  —  cos  o) 
lower  down  than  the  point  J,  so  that  the 
up  and  down  motion  of  the  end  of  the 
union  bar,  due  to  the  movement  of  the 
lap-and-lead  lever  may  be  equalized.  In 
tliis  o  (alpha)  is  the  maximum  angle  made 
by  the  lap-and-lead  lever  with  its  central 
vertical  position  so  that  it  is  determined  by 
the  equation. 

R 
sin  o  =^  — 
m 
Hence,   since   this  angle  ordinarily   runs 
from   20°    to  30°,   the   formula   gives   the 
position  of  the  point  K  below  /  at  about 
1.18    in.,    the   exact    distance    being    most 
quickly  determined  by  the  graphical  meth- 
od as  shown  in  Fig.  12. 

./'  //'  indicates  the  position  of  the  lap- 
and-lead  lever  at  the  end  of  the  stroke  of 


i(^m*n)(i-  cosa) 


FIG.  12. 

the  piston  With  /'  H'  as  the  hypothen- 
use,  draw  the  right-angle  triangle  /'  H'N  ]'. 
From  H'  as  a  center  and  with  a  radius 
equal  to  »  +  m.,  strike  an  arc  of  a  circle 
cutting  the  extension  of  H'  N  at  M,  where- 
in the  distance  M  N  will  be  equal  to 
(m  +  n)  (1  —  cos  a) 
Half  of  the  distance  is  the  desired  dis- 
tance of  K  below  /  or 
N  O  =  M  O  =  1/2  (.m  +  n)  (1  —  cos  o) 
The  defects,  in  the  valve  motion  resulting 
from  a  failure  to  reproduce  exactly  the 
motion  of  the  crosshead  at  the  end  of  the 
lap-and-lead  lever,  are  of  no  essential  in- 
fluence in  practical  operation,  so  that  the 
matter  is  allowed  to  rest,  for  the  most  part, 
with  this  equalization  of  the  end  positions 
of  the  lap-and-lead  lever,  and  designers  are 
content  to  so  locate  the  point  K  that  the 
positions  of  the  lap-and-lead  lever  corre- 
spond exactly  with  those  of  the  crosshead. 
That  is  to  say,  when  the  crosshead  is  at 
the  end  of  its  stroke,  the  lap-and-lead  lever 
must  also  be  at  the  end  of  its  stroke,  and 
when  the  crosshead  is  at  its  central  posi- 
tion the  end  of  the  lap-and-lead  lever  must 
also   have   reached   its   central    position   as 


indicated  in  Figs.  11,  and  12,  at  J. 
The  determination  of  the  corresponding 
positions  of  the  point  A.'  is  also  readily  and 
accurately  determined  by  the  graphical 
method  in  connection  with  a  drawing  of  the 
valve  motion  as  a  whole. 

The  length  of  the  extension  or  arm  K  L 
is  taken  from  the  crosshead  L  to  the  point 
K,  and  it  only  remains  to  be  noted  that  it 
must  always  be  at  right  angles  to  the  center 
line  of  the  cylinder. 

A  further  motion  of  tlic  valve,  which, 
I'ombined  with  the  pendulum  motion  of  the 
lap-and-Iead  lever,  is  required  in  order  to 
permit  of  the  necessary  amount  of  admis- 
sion is  obtained  from  the  oscillation  the  link 
block  F  (Fig.  1)  about  the  fixed  point  E 
and  the  transmission  of  this  motion  by 
means  of  the  radius  rod  F  G. 

It  is  known  that  the  point  G  of  the  lap- 
and-lead  lever,  in  order  that  there  may  be  a 
constant  and  symmetrical  linear  lead  at  both 
ends  of  the  cylinder  for  all  points  of  cut-off- 
must  be  in  one  and  the  same  position  at 
each  end  of  the  stroke  of  the  piston,  for 
all  points  of  cut-off.  In  order  that  this 
may  be  brought  about,  the  radius  rod 
which  connects  the  lap-and-lead  lever  with 
the  link  block,  must  be  so  arranged  that 
it  will  put  the  point  G  in  this  position  at 
the  ends  of  the  stroke  of  the  piston.  In 
order,  further,  that  this  may  be  done  for 
all  points  of  cut-off,  that  is  wlien  F  is  at 
any  and  every  distance  from  the  pivotal 
point  £,  for  both  the  forward  and  back- 
ward motion  of  the  engine,  that  is  to  say 
with  the  link  block  above  or  below  E, 
and  with  the  length  of  the  radius  rod 
given,  then,  the  curvature  of  the  link 
must  be  the  arc  of  a  circle  of  which  F  G 
is  the  radius,  and  whose  center  is  at  G. 
It  also  follows  that  the  position  of  the 
link  must  be  the  same  for  both  ends  of 
the  stroke  of  the  piston,  and  must  coin- 
cide for  all  points  of  the  cut-off. 

In  order  to  determine  the  location  of 
the  pivotal  point  E  of  the  link  it  is  first 
necessary  to  make  a  close  study  of  it  both 
as  to  the  character  of  its  motion  and  its 
influence  on  the  action  of  the  valve  mo- 
tion as  a  whole. 

The  link,  as  shown  in  Fig.  1,  is  given 
a  swinging  motion  by  means  of  the  return 
crank  B  C  the  eccentricity  of  whose  work- 
ing end  is  r,  and  the  eccentric  rod  B  D. 
In  order  that  it  may  occupy  its  central 
position  at  each  end  of  the  stroke  of  the 
piston,  it  is  necessary  that  the  point  of 
attachment,  D,  of  the  eccentric  rod  to  the 
link,  should  lie  on  a  line  drawn  at  right 
angles  to  the  center  of  the  diameter  con- 
necting the  two  points  B  and  B'  of  the 
end  of  the  eccentric  crank,  indicating  its 
position  when  the  piston  is  at  the  ends 
of  its  stroke.  It  must,  therefore,  follow 
that 

S  0  =  R'  0  and  O  I> 
should  be  at  right  angles  to  B  B' 

In  the  case  of  the  smaller  engines,  the 
location  of  the  point  of  attachment  to  the 


link,  1),  falls  in  the  plane  of  the  axis  of 
the  machine,  O  L.  In  such  a  case,  when 
O  Z?  is  at  right  angles  to  B  B',  the  eccen- 
tric, that  is  the  return  crank,  stands  at  an 
angle  of  270°  to  the  center  line,  or  to  the 
crank,  so  that  B  O  is  at  right  angles  to 
O  C.  But,  on  those  machines  where  the 
center  line  of  the  valve  stem  is  at  a  con- 
siderable distance  from  that  of  the  cylin- 
der, as  is  especially  apt  to  be  the  case 
where  piston  valves  are  used,  greater  di- 
mensions will  be  called  for  and  there  will 
be  a  wider  variation  from  this  rule; 
and  the  point  of  link  attachment,  D,  known 
as  the  heel  of  the  link,  will  be  raised  above 
the  center  line  of  the  engine  and  brought 
nearer  the  pivotal  point  E.  so  that  the 
line  O  D  will  make  the  angle  a  with  the 
center  line  of  the  machine.  Then  in  order 
to  meet  the  condition  that  O  D  shall  be  at 
right  angles  to  B  B',  the  eccentric  is,  in 
this  case,  moved  so  as  to  make  an  angle 
of  270°  —  a  with  the  center  line  of  the 
engine  or  the  crank. 

The  transference  of  the  motion  of  the 
link  to  the  valve  is  indirect.  In  order  that 
the  motion  of  the  latter  shall  be  symmet- 
rical it  is  of  the  utmost  importance  to  see 
to  it  that  the  positions  of  total  throw  to 
the  right  and  left  shall  be  at  equal  dis- 
tances from  the  central  position. 

By  taking  the  position  of  the  point,  D, 
on  a  straight  line  drawn  at  right  angles  to 
E  G  through  E,  the  throw  of  the  link,  on 
each  side  of  its  central  position,  will  be 
symmetrical.  But  this  peculiar  arrange- 
ment is  out  of  the  question  in  practical 
work  as  will  be  shown  later,  so  that  the 
location  of  the  point,  D,  on  a  straight  line 
drawn  at  right  angles  to  £  G  through  E 
ii,  practically,  improper.  Fig.  13,  clearly 
shows,  in  an  exaggeration  of  the  ratios 
of  /  :  r,  the  unequal  throws  resulting 
from  this  faulty  assumption.  The  arcs 
ODj  and  £>A  as  well  as  the  corresponding 
angles  a,  and  a,  are  quite  different  from 
each  other. 

In  order  to  equalize  the  throw  it  is 
necessary  to  reduce  the  ratio  of  the  size  of 
/  :  r,  that  is  to  say,  the  point  D  on  the 
link  must  be  moved  to  the  left,  from  the 
aforesaid  position  on  the  line  drawn  at 
right  angles  to  £  ff  at  E. 

The  correct  position  of  the  point  D  and 
the  length  of  the  radius  c  of  its  arc  of 
movement  cannot  be  obtained  by  any  defi- 
inite  formula,  but  can  best  and  most 
quickly  be  obtained  by  trial  on  a  diagram. 
The  graphical  solution  of  this  problem  as 
used  at  the  locomotive  works  of  Krauss 
&  Co.  is  given  in  the  Zeitschrift  des 
Vereins  deutsches  Ingenieurs,  1907,  but 
as  it  gives  results  that  are  inaccurate,  or 
it  may  be  better  to  say  "incorrect,"  it  is 
passed  by  here.  A  second  solution  has 
also  been  put  out  by  these  same  works 
which  is  a  method  of  calculation  and  was 
published  in  1905  of  the  Zeitschrift  dcs 
Vereins  deutsches  Ingenieurs.  Although 
it  may  be  used  in  practice  it  is  not  recom- 
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mended  because  of  the  greater  amount  of 
time  that  will  be  consumed  in  making  such 
a  mathematical  calculation,  whereas  the 
results  can  be  obtained,  in  one  half  the 
time,  in  all  of  their  completeness,  by  the 
method  of  trial  that  is  suggested. 

Suppose,   then,   that   tlie   point   D   is   so 
located  that  it   fulfills   the  requirement  of 


2.  Take  X;  (on  the  left  side  of  the  equa- 
tion) very  slightly  more  than  x^'  (on  the 
right  hand  side  of  the  equation). 

Thus  the  exact  value  of  x  can  be  most 
quickly  determined  by  the  graphical 
method. 

Draw  Fig.  15  on  the  largest  scale  pos- 
sible, and  in  a  system  of  rectangular  co- 


DDt  =  DD,,  it  then  becomes  possible  to 
deduce  the  following  equations  from  Fig. 
14: 

Chord  DD^  =  Chord  DD, 
Hence  a"  -|-  6°  ==  c"  +  d" 
Because  a,  b,  c  and  d  are  the  two  sides 
respectively  of  the  triangles  D,  D  H  and 
D  K  D-,  of  which  the  two  equal  chords  are 
the  hypothenuses.  .Also  from  the  triangle 
D  A  E  we  have 

x'  4-  f^  =  R= 
and  from  the  triangle  D,  CE 

(X  +  b)=  -f   (f  —  a)^'=  R' 
and  from  DjFE 
(;r  -  cY-  4-  (/  +  dr  =  R' 
from  B  O  D  r'  +  U  —  x)'  =  I' 
from   D,   HB,   o=-f  (g  +  r  — ;r  —  &)'  =  f 
from     D,KB,   df-ir{g  —  r  —  x+cy  =  P 
Because  of  the  equalization  of  the  arcs 
DDi  and  DD.  we  also  have  an  equaliza- 
tion of  the  distances 

K  L  =  d 
because  the  angles  D  M  A  and  D  M  Dx 
are  equal,  and  from  the  similarity  of  the 
triangles  Di  H  M  and  K  L  M.  we  also 
have 

a  :  2x  -\-  h  —  d  :  2x  —  c 
.A.fter  eliminating  the  unknown  quanti- 
ties a,  b,  c,  d,  I,  and  R  from  these  equa- 
tions, we  obtain  an  equation  of  the  third 
degree  for  the  value  of  x : 
/  .v'-g'  x'-r  {r'+n  x+g  F  (f-r=)=  o 
whence 


=  ->/f 


g  +  r 


The  further  determination  of  the  value 
of  -i-  depends  upon  the  method  of  approxi- 
mations. In  order  to  find  the  value  of  x 
by  this  method,  the  conditions  of  the  above 
equation  are  fulfilled,  for  example,  when 
the  left  side  is  equal  to  the  right.  It  is 
solved  by  the  substitution  of  diflferent 
values  taken  near  the  proper  one  for  x 
and  they  are  found  by  changing  them 
slightly. 

1.  Take  xi  (on  the  left  side  of  the  equa- 
tion) very  slightly  less  than  the  calculated 
value  of  x,'  (on  the  right  hand  side  of 
the  equation). 


ordinatcs  take  the  largest  values  of  Xi 
and  X.  as  abscissas  representing  the  left 
side  of  the  equation  and  the  calculated 
values  of  x,'  and  x/  as  rectangular  ordi- 
nates  for  the  right  hand  side  of  the  equa- 
tion. By  making  the  difference  between 
these  values  very  small,  it  is  possible, 
without  involving  any  appreciable  error,  to 
consider  the  curve  of  the  values  of  x  be- 
tween the  points  1  and  2  as  a  straight 
line,  so  that,  on  this  basis,  the  point  of 
intersection  of  a  straight  line  bisecting  the 
system  of  coordinates,  with  this  straight 
line  connecting  1  and  2,  will  give  the  de- 
sired value  for  x. 

To  check  this,  tHe  substitution  of  the 
value  of  X.  so  found  in  the  principal  equa- 
tion, must  fulfill  the  condition  that  the 
right  side  of  the  equation  must  equal  the 
value  of  X  as  found  by  the  graphical 
method. 

Taking  the  equation  of  x  when  x  =  o, 
then  the  point  D  will  fall  upon  a  line 
drawn  at  right  angles  to  £  G  at  E,  so 
that  the  equation  becomes  i  =  r,  whence 
It  follows  that  it  is,  in  this  case  only,  that, 
when   D  is  in  the  aforesaid  position,   the 


already  the  above  assumption  of  the  loca- 
tion of  i?  is  a  wrong  practice. 

From  what  has  been  said,  it  is  evident 
that  a  synmietrical  swinging  of  the  link 
can  be  obtained,  when  it  describes  equal 
arcs  to  the  right  and  left  of  its  central  po- 
sition. Yet  the  horizontal  projections  of 
the  path  of  travel  are  not  equal.  It  is 
readily  seen  that  they  can  only  be  so  if 
the  link  were  straight  and  were  at  right 
ingles  with  it  when  in  its  central  position. 
The  variation  from  symmetry  (and  this 
ilso  applies  to  the  motion  of  the  valve) 
increases  with  the  reduction  of  the  radius 
of  the  link,  increasing  the  distance  x  (Fig. 
14)  of  the  point  D  from  the  vertical,  an 
■ncrease  of  the  resultant  angle  of  the  link, 
and  with  the  distance  of  the  link  block 
from  the  point  £.  , 

The  only  possibility  of  overcoming  all 
of  these  defects,  as  already  stated,  lies  in 
the  use  of  a  straight  link,  but  with  that  the 
maintenance  of  a  constant  lead  would  have 
to  be  abandoned.  We  are,  therefore,  com- 
pelled to  equalize  this  unsymmetrical  action 
by  the  use  of  a  radius  bar  F  G  (Fig  1) 
of  as  great  a  length  as  possible. 

When  the  proper  position  of  the  point 
I>  has  been  obtained,  we  can,  then,  obtain 
the  final  length  of  the  eccentric  rod  B  D. 

It  is,  therefore,  well,  in  the  calculation  of 
the  lengtli  of  the  radius  rod,  to  shorten  the 
eccentric  rod. 

Another  practical  means  of  accomplish- 
ing this  equalization,  lies  in  taking  a  short 
length  of  the  link,  that  is  of  the  distance 
of  D  from  E. 

When  these  defects  have  been  removed, 
as  far  as  practical,  it  can  be  assumed  with 
all  of  the  accuracy  that  is  necessary,  that 
the  point  F  has  an  eccentric  motion  with  an 
eccentricity  of 


moving   about   E,   and    which   is   set   dia- 
metrically opposite  to  the  eccentric  r. 


link  at  the  ends  of  its  throw  will  have 
swung  out  symmetrically  on  each  side  of  its 
central  position.  In  practice  it  is  imprac- 
ticable to  secure  this  relationship  of  f  =  r, 
and,  for  this  reason,  as  has  been  remarked 


Since  the  motion  is  a  symmetrical  oscil- 
lation on  each  side  of  the  central  position 
and  the  horizontal  projections  of  the  arcs 
described  are  equal  to  each  other,  we  can 
thus  find  the  end  position  of  the  point  F 
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upon  a  horizontal  plane,  it  lioing  iiiulerstix)il 
tliat  /(  is  any  di.stancr  of  the  link  blotk 
f  from  E  and  that  c  is  tho  distance  of  the 
point  D  from  E. 

The  eccentric  motion  ol  the  point  F  is 
transmitted  by  the  radius  rod  F  G  to  the 
point  (•/  of  the"  lap-and-lead  lever.  The 
point  H  and,  with  it  the  valve,  receives 
this  motion,  when  outside  steam  admission 
is  used  as  in  Fig.  1,  in  the  opposite  direc- 
tion, and  as  though  the  eccentricity  were 
equal  to 


n\  -f-  n 


X 


The  motion  of  the  valve  with  outside  ad- 
mission is  compounded/as  follows : 

1.  Of  an  eccentric  having  an  eccentricity 
R.  which  is  keyed  at  an  angle  of  270"  in 
advance  of  the  crank.  With  this  the  ec- 
centricity is  changed  in  the  same  propor- 
tion as  the  legs  of  the  lap-and-lead  lever 
have    to    each    other    or    n    to    in,    hence 

n 
q  =  R  — J  and  the  lead  angle  remains  the 

m 
same  through  the  turning  back  of  the  mo- 
tion of  the  lap-and-lead  lever  90°. 

2.  Of  the  above  described  eccentric  hav- 
ing an  eccentricity  of 

u  ni  +  n 

(J  =  r  —  ><    

c  m 

and  a  lead  angle  of  0°. 

When  a  valve  uith  inside  steam  admis- 
sion is  used,  as  in  Fig.  23,  the  eccentric  r 
is  located  at  90°  below  the  crank  and  the 
point  G  of  the  lap-and-lead  lever  is  lo- 
cated above  the  point   H.     Hence,   in  this 


case,  the  eccentricity  q  is  again  R 


but 


the   load   angle,   at   which   the  eccentric   is 
located,  remains  270°. 

The  second  eccentricity,  that  of  the  link. 

u 
)• — .  remains,  and  is  set  diametrically  op- 

c 
posite  to  the  point  at  which  the  eccentric  r 
is   keyed.     Transferred   to   the   valve,   this 
then    becomes 


c         m  -f-  n 

The  lead  angle  at  which  this  eccen- 
tric is  placed  is  equivalent  to  180°. 

In  both  cases  the  eccentrics  Q,  and  Q.. 
are  located  at  right  angles  to  each  other, 
so  that  the  resultant  eccentric  g,  of  the 
valve,  may  be  taken  as  the  diagonal  of  a 
rectangle  formed  by  the  other  two  as 
shown  in  Figs.  16  and  17. 

The  line  Q,=  R  is  equal  to  the  sum  of 
the  outside  lap  of  the  valve  and  the  linear 
lead.  This  dimension  is  constant.  In 
order  that  the  travel  of  the  valve  may  be 
changed,  it  follows  that  the  eccentricity 
must  be  changed,  which  can  only  be  done 
by  changing  the  value  of  u.  And  this  will 
be  explained  later. 

From  Fig.  11  it  appears  that  with  Qi 
or  {e  -\-  Vn)  constant,  and  Q,  changed,  the 
location  of  the  lead  angle  of  the  resultant 


eccentric  i.-;  corres|X)ndingly  changed,  and 
the  centers  of  all  of  the  resultant  eccentrics 
must  also  lie  on  a  straight  line  drawn  at 
right  angles  to  the  center  of  Qi  or 
U-  +  V.). 

The  dimension  of  the  resulting  maximum 
necessary  eccentricity  is  fixed  by  the  deter- 
mination of  the  properties  of  the  valve,  as 
are  also  the  dimensions  in  and  ii  of  the 
lap-and-lead  lever  ;  it  is,  therefore,  possible, 
to  calculate,  first,  the  eccentricity  Q.  and 
from  it,  after  assuming  the  maximum  dis- 
tance of  the  link  block  F  from  E,  the 
radius  of  the  circle,  u  maximum  on  which 
the  point  D  must  lie. 

Now  we  are  in  a  position  to  take  up  the 
location  of  the  fixed  pivotal  point  E  of  the 
link. 

Its  horizontal  position  had  best  be  fixed 
at  about  the  center  between  the  center  of 
the  driving  axle  O,  and  the  symmetrical 
axis  Jo  Ho  (Fig.  11)  of  the  lap-and-lead 
lever.  This  position  is  subject  to  slight 
changes,  if,  in  order  to  obtain  a  greater 
length  of  radius  rod,  it  is  desired  to  move 
it  back  to  a  position  nearer  the  driving 
a.xle.  It  frequently  happens  that  the  loca- 
tion of  the  frames,  which  have  been  made 
with  a  place  adapted  for  the  attachment 
of  the  bearings  for  the  trunnions  at  E,  and 
which  has  been  fixed  by  other  parts  of  the 
engine,  is  such  that  the  range  of  location, 
in  a  horizontal  direction  available  for  the 
use  of  the  point  E  is  exceedingly  restricted. 

In  locating  the  position  of  the  point  E 
vertically,  it  must  be  noted  as  to  whether 
the  point  D  for  the  attachment  of  the  ec- 
centric rod  is  in  the  same  plane  as  the 
center  of  the  engine  or  is  higher. 

If  the  latter  is  the  case,  it  is  determined 
for  the  known  dimensions  of  R,  n,  in  and  r. 


the  circle,  through  which  the  point  D  must 
move.  Since  the  point  D,  in  order  to  pro- 
duce a  symmetrical  motion  of  the  link,  must 
lie  to  the  left  of  a  line  drawn  at  right 
angles  to  E  C  through  E,  it  follows  that 
the  direct  distance  of  the  point  D  from  the 
pivotal  point  E  is  somewhat  less  than  the 
calculated  radius  c.  It  so  happens,  in 
practice,  that,  when  the  point  D  is  located 
al)Ove  the  center  line  of  the  machine,  this 
difTcrcnce  is  ordinarily  so  slight,  that  it  can 
be  neglected  in  the  determination  of  the 
location  oi  E,  If  the  distance  of  the  point 
D  from  the  center  line  of  the  engine  is 
known  the  distance  of  the  pivotal  point 
establishes  itself,  and  will  Ije  found  to  be 
the  sum  of  the  distance  of  D  and  the  cal- 
culated radius  c.  This,  then,  would  give  a 
very  unfavorable  location  for  tlie  point  D, 
as  already  explained  (due  to  the  size  of  x, 
Fig.  14,  and  very  unequal  horizontal  pro- 
jection of  the  reciprocating  motion),  so 
that  a  correction  must  be  made  and  the 
[mint  /;'  either  raised  or  the  radius  c  in- 
creased. By  means  of  a  few  trials  a  suit- 
able location  will  soon  be  found. 

If  the  point  D  falls  on  the  center  line 
of  the  engine,  the  radius  c  can  be  calculated 
from  the  selection  of  u'  for  the  latest  point 
of  cut-off.  In  this  case  the  vertical  posi- 
tion of  the  point  E  will  be  so  chosen  that 
its  distance  from  the  center  line  of  the 
engine  will  run  from  14/15  to  19/20  of  the 
calculated  distance  for  c'.  By  a  few  trials 
it  will  not  be  difficult  to  select  an  essen- 
tially correct  distance  to  be  used. 

When  the  point  E  has  been  fixed  in  this 
way,  the  correct  location  of  the  point  D, 
as  well  as  the  exact  dimensions  of  u  maxi- 
mum and  c  can  be  determined.  We  then 
treat  it  in  the  following  manner :  with  the 


by  the  selection  of  the  greatest  distance  of 
the  link  block  from  the  point  E,  with  the 
maximum  steam  admission : 

H  max.^  4  to  6.5  in. 


calculated  distance  c'  as  a  radius,  and  from 
£  as  a  center,  draw  a  circle  whose  point 
of  intersection  with  the  center  line  of  the 
engine  will  give  the  point  D',  in  Fig.   18. 


with  the  eccentricity  Q,,  for  the  radius  of      From  Bi  and  5,  as  centers  and  S  D'  as  a 
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radius  strike  arcs  of  circles  which  intersect 
the  circle  struck  from  E,  and  these  give 
the  extreme  positions  D'  to  D^'  and  Z?j'. 
The  arcs  Di'  D'  and  D^  D'  must  be  equal 
to  each  other.  If  this  is  not  the  case,  then, 
when  D'  Di  is  greater  than  D'  Di'  the  cor- 
rect position  of  the  point  D  is  more  to  the 
right,  and  when  D'  /).'  is  less  than  D'  Di 
it  is  more  to  the  left  on  the  center  line  of 
the  engine.  For  this  we  take  the  corre- 
sponding point  D"  and,  in  a  few  trials  will 
be  able  to  find  the  correct  location  of  the 
point  D.  D  E  then  gives  the  corrected 
length  of  c  and  we  can  then  calculate  the 
greatest  theoretical  distance  u  maximum  of 
the  link  block  from  the  pivotal  point  of  the 
link  E. 

The  length  of  c  in  practice  will  run  from 
11.8  in.  to  1S.7  in,  so  that  the  angle  of 
oscillation  of  the  link  runs  from  20°  to 
23°. 

In  order  to  determine  the  different  points 
of  cut-off  in  the  cylinder,  as  well  as  the 
changes  in  the  direction  of  motion  of  the 
locomotive,  the  link  block  must  be  placed 
at  different  distances  u  above  or  below  the 
fixed  pivotal  point  E.  This  is  done  by 
means  of  the  lifting  shaft  arm  and  radius 
rod  hanger  U  T  S  (Fig.  23)  and  the  reach 
rod  and  lever  P  R  S.  On  small  engines 
the  point  P  is  usually  moved  back  and 
forth  with  a  lever,  but  on  large  locomo- 
tives this  is  usually  done  with  a  power 
reversing  gear.  Care  must,  therefore,  be 
taken  that  the  mechanism  is  so  designed 
that  the  point  P  is  moved  forward  (to  the 
right)  when  the  engine  is  to  run  forwards, 
and  to  the  back  (left)  when  it  is  to  run 
backwards.  It  has  often  happened  that 
accidents  have  occurred  because  of  fail- 
ure to  observe  this  precaution. 

A  movement  of  the  lever  R  S  from  its 
central  position  is  that  ordinarily  used  to 
adjust  the  steam  admission  for  the  forward 
motion,  while  a  corresponding  movement 
to  the  left  serves  to  adjust  it  to  a  backward 
motion  of  the  engine. 

In  order  that  the  adjustment  of  the  link 
block  may  be  made  as  easily  as  possible,  the 
distance  U  P  (Fig.  1)  is  made  as  short 
as  possible,  to  the  right  or  left  of  P.  and 
the  point  of  attachment,  U,  may  be  to  the 
left  or  right  as  convenient,  but  care  must 
be  taken  that  the  link,  when  at  its  extreme 
position  to  the  right  or  left,  does  not  strike 
the  hanger  U  T.  In  practice  the  distance 
of  the  point  of  support  U  from  E  runs 
from  4.7  to  11.8  in. 

As  already  stated  herein,  it  is  the  cus- 
tomary practice  to  have  the  link  block 
alx>ve  the  pivotal  point  of  the  link  for  the 
forward  motion,  and  the  eccentric  r  is 
keyed  at  an  angle  of  270°  in  advance  of 
the  crank.  In  small  locomotives,  the 
hanger  is  sometimes  arranged  so  as  to  use 
the  lower  half  of  the  link  for  the  forward 
motion,  because  of  the  excessive  slip  of  the 
link  block  that  might  occur  if  the  upper 
half  were  used,  and  because  the  greater 
portion  of  the  work  of  locomotives  is  done 


in  the  forward  motion.  In  this  case  the 
eccentric  r  is  keyed  90°  in  advance  of  the 
crank  and  the  point  P  works  either  as  an 


eccentric  with  an  eccentricity  of 


X 


which  is  keyed  at  the  same  angle  or  as  an 
eccentric  r,  which  is  set  with  a  lead  angle 


In  working  out  these  details  in  practice, 
the  point  T  is  allowed  to  describe  an  ar- 
bitrary curve,  and  the  designer  is  content 
to  secure  an  approximation  to  that  which 
i.",  theoretically  correct.  Instead  of  the 
given  curve,  the  arc  of  a  circle  is  taken, 
which  coincides  with  the  first  named  one 
as  nearly  as  possible,  at  least  for  the  for- 


of  0°.  Hence  it  follows  that  the  motion 
of  the  valve  is  the  same  as  with  the  ordi- 
nary arrangement. 

In  order  that  the  important  rule  for  the 
motion  of  the  point  P  relatively  to  5  may 
be  observed  and  at  the  same  time  the 
proper  motion  at  U  may  be  obtained,  it  is 
necessary  to  locate  the  pivotal  point  5  to 
the  left  or  right  of  U  as  the  case  may 
demand.  The  location  of  the  center,  S, 
nf  the  lifting  shaft  is  usually  provided  for 
in  the  frame,  and  it  is  also  to  be  found  in 
a  vertical  plane  not  far  to  the  right  or  left 
of  E.  We,  therefore,  swing  about  S  and 
not  about  U  as  the  fixed  point  to  be  de- 
termined and  U  is  to  the  right  or  left  of  5 
according  as  F  is  to  be  in  the  upper  half 
of  the  link  for  the  forward  or  backward 
motion. 

In  order  that  a  symmetrical  motion  may 
be  given  to  the  valve,  it  is  essential  that  the 
link  block  should,  not  only  in  its  extreme 
outer  positions  in  the  link,  but  in  all  inter- 
mediate positions,  give  an  equal  and  pre- 
determined amount  of  steam  admission  at 
iioth  ends  of  the  cylinder;  in  other  words 
the  distance  «  of  the  link  block  P  from  the 
pivotal  point  E.  must  be  the  same  for  the 
extreme  positions  of  the  link  to  the  right 
or  left.  In  order  that  this  may  not  be  in- 
fluenced by  the  hanging  of  the  radius  rod, 
the  point  T  must  be  moved  in  a  curve 
about  .S"  for  both  forward  and  backward 
motions,  so  that  this  point  T  is  always  on 
the  straight  line  drawn  at  right  angles  to 
the  center  of  a  straight  line  connecting  the 
two  extreme  points  of  the  throw  which  the 
point  of  support  U  must  occupy. 


ward  motion  of  the  engine,  and  especially 
for  those  points  of  the  curve  where  it  is 
desired  to  work  the  locomotive  for  the 
greater  portion  of  the  time  The  center 
of  this  arc  will  be  at  5". 

A  further  explanation  of  what  has  just 
been  said  is  shown  in  Fig.  19.  For  the 
two  indicated  points  of  cut-off,  for  the 
forward  and  backward  motions  of  the  en- 
gine, the  position  of  the  block  in  the  link 
is  shown  for  the  extreme  positions  of  the 
link  at  the  ends  of  its  throw,  and  the  dis- 
tance of  the  block  from  E  is  the  same  at 
each  of  these  extreme  positions.  In  this 
motion  the  radius  rod  is  moved  from  F,  d 
to  Pi'  G,',  or  from  Fj  G-  to  FJ  G,'.  At  the 
same  time  its  point  of  support  at  the  end 
of  the  hanger  moves  from  C7,  to  t/,'  or 
from  [/,  to  U~'  and  the  lower  end  of  the 
hanger  T  U  must  have  no  influence  on  the 
motion  of  the  link  block,  because  of  the 
movement  of  that  lower  end,  while  the 
upper  end  of  the  hanger  T  U  must  be  held 
at  one  point  so  as  to  control  the  point  of 
cut-off.  This  is  only  possible  of  accom- 
plishment when  the  point  of  suspension  T 
lies  on  a  straight  line  drawn  at  right  angles 
to  the  center  of  the  straight  line  connecting 
U,  U,'  or  U~  JJ..' .  Its  proper  position  lies 
at  the  point  of  intersection  of  the  two 
circles,  having  the  radius  U  T  struck  from 
the  centers  [/,  and  [/,'  or  V..  andf//.  The 
line  connecting  the  points  of  T.  thus 
found,  gives  the  curve  1  —  2  upon  which 
the  point  T  must  be  located  for  the  differ- 
ent points  of  cut-ofif  for  the  forward  and 
backward  motion  of  the  engine,  under  the 
conditions  of  movement  of  the   link  block 
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that  have  been  under  consideration.  If 
this  movement  is  to  be  accurately  deter- 
mined, as  indicated  in  Fiyf.  19;  in  the  lirst 
place  it  will  be  seen  that  a  very  unfavor- 
alile  position  has  been  taken  for  the  point 
.V  an<l  secondly  that  an  excessive  lengtli 
for  the  arm  5  T  has  been  assumed.  I'or 
this  reason  we  will  have  to  be  content  with 
an  approximation  and  the  point  T  will 
be  moved  through  the  arc  of  a  circle 
struck  about  the  center  S,  so  that  the  posi- 
tions of  the  point  T  for  the  maximum 
points  of  cut-off  will  fall  upon  the  curve 
1  —  2  drawn  as  indicated. 

In  choosing  the  length  of  the  hanger 
U  T,  it  may  be  taken  at  from  15.75  in.  to 
23.()2  in.  and  a  suitable  radius  5"  T  will 
run  from  11.81  in.  to  23.62  in.  from  which 
the  location  of  6"  will  be  easily  determined. 
It  is  well  to  make  the  length  of  the  lifting 
shaft  arm  S  T  a.s  short  as  possible  so  as  to 
obtain  the  maximum  leverage  at  the  re- 
versing lever. 

The  extreme  positions  of  the  link  Ijlock 
as  found  according  to  this  explanation  of 
Fig.  19,  are  based  upon  the  supposition 
that  the  point  G  moves  in  a  straight  line. 
In  practice,  however,  it  describes  a  curve, 
because  of  its  position  on  the  length  of  the 
lap-and-lead  lever,  that  resembles  a  figure 
8  laid  upon  its  side.  Under  the  influence 
of  this  motion,  the  end  of  the  radius  rod, 
as  well  as  that  of  its  point  of  suspension, 
doe*   not   permit  the  link  block  to  simply 


move  liack  and  forth  but  causes  it  to  slip 
up  and  down  in  the  link.  It  is  not  possible 
to  prevent  this  "slip"  of  the  link  block,  be- 
cause, in  the  first  place,  the  block  wears 
very  quickly,  thus  producing  lost  motion 
in  the  link;  and  secondly,  because,  if  the 


means  <]f  equalizing  this  motion,  and  can 
be  made  to  reduce  the  slip  of  the  link 
block  to  .1  minimum,  at  least  for  those 
iwints  of  cut-off  that  are  in  most  common 
use.  It  should  not  be  more  than  0.4  in.  as 
a  maximum,  though,  in  practice  it  is  fre- 


FIG.  20. 


distance  u  of  the  link  block  from  the 
pivotal  point  E  is  changed,  the  resultant 
throw  of  the  valve  to  the  front  and  back 
becomes  unsymmetrical,  and  the  working 
of  the  motion  is  not  exact. 

The  radius  rod  hanger  can  be  used  as  a 


quently   found   to  amount   to  as  much  as 
1  in. 

This  subject  will  be  concluded  in  the 
next  of  this  series  of  articles  in  the  June 
issue  of  Railway  and  Locomotive  En- 
gineering. 


Freight  Car  Design* 

By  Louis  R.  Endsley 

Consulting  Engineer  and  Professor   of  Railway 
Mechanical  Engineering  University  of  Pittsburgh 


It  would  be  an  easy  thing  to  design  a 
freight  car  if  it  stood  in  one  place  like  a 
house  or  building,  and  the  problem  of  a 
design  of  an  interurban  or  street  car  is 
not  a  difficult  problem  from  a  structural 
side,  but  the  design  of  a  freight  car  that 
is  connected  up  with  other  cars  in  trains 
and  switched  in  yards,  either  hump  or 
level,  and  comes  in  contact  with  other  cars 
at  varying  differences  of  speed,  is  quite  a 
problem,  and  these  problems  are  getting 
larger  as  the  cars  increase  in  size  and 
capacity.  By  some  designers  it  is  only  a 
problem  of  weight  in  the  underframe  and 
the  connecting  parts  which  they  are  think- 
ing about,  but  I  am  thinking  that  there 
are  other  things  to  take  into  consideration 
besides  the  mere  increase  in  weight.  In  the 
design  of  a  freight  car,  there  are  two  dis- 
tinct problems  to  be  taken  into  considera- 
tion. One  is  the  direct  vertical  load  and 
the   other   is   the   shock   or   pressure   pro- 

*Abstract  of  a  paper  presented  at  a  meeting 
of  the  American  Society  of  Mechanical  Engineers 
at  Newport  News.  Va..  .\prU  7.   1922. 


duced  between  the  cars  when  they  come 
together  at  varying  speeds.  Let  us  con- 
sider first  the  direct  vertical  load.  There 
are  some  parts  that  need  to  be  heavy  to 
absorb  the  shocks  of  the  direct  vertical 
load,  but  none  of  the  parts  above  the 
springs  should  receive  shocks  from  a 
direct  vertical  load.  What  I  mean  by 
shocks  is  that  force  which  is  produced 
after  the  part  which  is  designed  to  give 
under  varying  movements  of  the  car,  has 
gone  solid.  These  parts  in  the  direct  ver- 
tical design  are  the  springs;  and  I  am 
confident  that  the  springs  should  be  de- 
signed with  a  greater  capacity  than  some 
designers  are  now  using.  Some  cars  are 
now  designed  and  put  in  service  with  the 
capacity  of  the  spring  only  160  per  cent 
of  the  normal  weight  of  the  car  and  lading, 
normal  weight  being  considered  as  the 
load  on  the  springs  when  the  car  is  stand- 
ing still.  In  my  opinion,  this  capacity  of 
spring  should  not  be  less  than  200  per  cent 
and  250  per  cent  would  probably  be  a  bet- 
ter percentage.     That   is,  we  should  only 


have  40  per  cent  of  the  total  movement 
of  the  spring  taken  out  of  the  spring  when 
the  car  is  loaded  and  standing  still. 

In  some  tests  that  I  made  on  the  Penn- 
sylvania Railroad  in  1914,  I  used  a  record- 
ing arrangement  to  determine  the  movement 
of  bolster  up  and'down  upon  the  springs, 
with  respect  to  the  side  frame,  and  by  the 
use  of  calibrated  springs  I  was  able  to 
determine  whether  the  springs  went  solid 
and  if  they  did  not  go  solid,  the  maximum 
force  upon  the  side  frame.  I  used  for  this 
series  of  tests  two  different  capacity 
springs,  one  set  had  a  capacity  of  a  little 
more  than  200  per  cent  of  the  normal  load 
and  the  other  had  a  little  more  than  300 
per  cent  of  the  normal  load.  In  the  200 
per  cent  capacity  springs  in  trips  of  the 
car  between  Pittsburgh  and  Alliance,  many 
solid  impact  blows  were  delivered  be- 
tween the  bolster  and  side  frame.  That 
is,  the  springs  went  solid  many  times. 
Now,  this  solid  impact  never  occurred  from 
one  low  spot  in  the  rail  or  crossover,  but 
was  an  accumulation  of  vibration  up  and 
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down  on  the  springs,  usually  from  syn- 
chronizing of  low  spots  in  the  rails  or 
from  vibration,  up  and  down,  of  the  car 
synchronizing  with  one  revolution  of  the 
wheel,  and  it  usually  took  thirty  up  and 
down  vibrations  as  shown  on  the  record- 
ing apparatus,  to  cause  the  springs  to  go 
solid.  The  other  set  of  springs,  which 
were  300  per  cent  of  the  nonnal  load, 
never  went  solid.  In  fact,  there  was  only 
one  impact  recorded  that  was  over  225 
per  cent  of  the  normal  load.  This  car 
was  run  both  in  local  and  fast  freight. 
The  total  movement  of  the  springs,  free 
to  solid,  was  1^  in.  on  the  200  per  cent 
capacity  springs  and  1%  in.  for  the  300 
per  cent  capacity  springs.  This  is  a  point 
which  I  wish  to  emphasize.  I  am  of  the 
opinion  that  some  designers  allow  too 
much  movement  in  the  car,  up  and  down; 
that  is,  allow  too  much  spring  travel.  I 
am  of  the  opinion  that  an  inch  travel  or 
thereabouts  of  the  spring  will  give  less 
chance  for  excessive  impact  blows  than  if 
we  used  2  in.  or  thereabouts. 

The  two  sets  of  springs  which  1  referred 
to  before  were  of  the  same  total  height, 
but  the  free  movement  was  reduced  on 
the  heavy  capacity  springs  due  to  the  in- 
crease in  capacity.  If,  as  I  said  before, 
a  designer  uses  a  capacity  of  160  per  cent 
of  the  nonnal  load  and  the  springs  are 
designed  for  a  maximum  stress  uf  80,000 
lb.  per  square  inch,  he  will  have  5-^  of 
that  stress  upon  the  spring  when  the  car 
is  standing  still,  or  50,000  lb. ;  while  if 
he  uses  a  250  per  cent  capacity  spring,  he 
will  only  have  a  stress  of  32,000  lb.  per 
square  inch  when  the  car  is  standing  still. 
This  last  spring  will  not  be  under  near 
as  heavy  strain  and  the  breakage  of  springs 
will,  in  my  opinion,  be  materially  reduced, 
and  we  will  get  very  few  impact  blows 
upon  the  bolster  and  side  frame  of  our 
freight  car. 

Of  course,  those  parts  of  the  car  which 
are  below  the  springs,  namely,  the  side 
frame,  need  some  extra  weight  in  them, 
and  I  do  not  expect  that  the  same  liglit 
weight  can  be  below  the  springs,  due  to 
those  parts  coming  into  contact  with  any 
abrupt  irregularity  of  the  track  and  pro- 
ducing an  impact  blow,  due  to  the  side- 
frame's  own  weight :  but  on  those  parts 
above  the  springs,  if  they  do  not  go  solid, 
the  design  is  easy  from  a  direct  vertical 
standpoint.  In  some  tests  that  I  ran  some 
years  ago  to  determine  the  effect  of  the 
impact  blow  upon  the  side  frame,  after 
the  springs  went  solid,  I  mounted  in  the 
standard  M.  C.  B.  drop  testing  machine  a 
cast  steel  side  frame.  This  cast  steel  side 
frame  was  supported  upon  blocks  of  wood 
to  represent  in  a  way  the  give  of  the  track 
and  was  mounted  also  upon  the  17,000  lb. 
anvil  of  the  standard  M.  C.  B.  machine, 
which  in  turn  is  mounted  on  springs  and 
a  Q.OOO-lb.  weight  was  allowed  to  drop 
and  strike  upon  two  ends  of  a  short  im- 
provised bolster  which  rested  upon  the 
standard    set    of    springs    that    were    sup- 


ported by  the  side  frame.  I  found  that 
a  drop  of  this  9,000-lb.  weight  of  12  in. 
would  just  put  the  springs  solid.  If  1 
raised  the  hammer  another  inch,  or  13  in.. 
and  then  dropped  it,  the  side  frame,  which 
had  an  elastic  limit  of  double  that  of  the 
spring  capacity  would  take  set.  Or,  in 
other  words,  it  only  takes  a  little  more 
energy  than  that  necessary  to  close  the 
springs  to  cause  some  very  excessive 
forces.  This  is  what  is  occurring  in  some 
cars  when  the  bolster  springs  go  solid,  so 
that  if  you  design  a  car  witli  springs  that 
go  solid,  you  are  somewhat  in  the  dark 
as  to  the  stress  being  produced  in  the 
car.  It  is  perfectly  safe  to  use  a  stress  of 
16,000  to  18,000  lb.  per  square  inch  in  the 
undcrframe  of  the  car  frorn  a  direct  ver- 
tical load  standpoint,  if  you  know  with 
certainty  the  force  coming  upon  the 
springs,  but  if  the  springs  are  going  solid, 
it  may  be  necessary  to  use  a  stress  of  only 
10,000  lb.  or,  in  other  words,  a  factor  of 
safety  of  considerably  more  than  that 
which  would  be  necessary,  if  the  springs 
were  not  going  solid. 

In  the  detail  of  the  design  of  the  under- 
frame,  I  am  of  the  opinion  that  rolled  mem- 
bers will  give  more  satisfactory  and  more 
uniform  results  than  will  pressed  sections. 
This  is  due  to  the  fact  that  the  corners  of 
the  rolled  section  materially  add  to  the 
strength  of  the  member  and  also  pressed 
sections  are  not  as  a  rule  as  straight  and 
uniform  as  the  rolled  sections. 

With  regard  to  the  forces  which  come 
upon  the  car  due  to  their  being  switched 
or  allowed  to  run  into  another  car,  there 
arc  some  other  problems  which  have  not 
as  yet  been  solved,  but  we  are  here  con- 
fronted with  the  same  problem  that  we  are 
confronted  with  in  the  bolster  springs.  If 
we  had  a  draft  gear  in  each  car  that  would 
never  go  solid  without  a  pressure  above  the 
coupler  and  sill  strength,  when  it  came 
into  contact  with  another  car,  we  would 
have  the  problem  practically  solved,  but 
as  we  have  never  yet  been  able  to  keep 
our  switching  speeds  below  the  impact 
I)t)int,  we  are  confronted  w-ith  the  same 
problem  by  reason  of  the  impact,  which  is 
indeterminate  after  the  draft  gear  goes 
solid.  Some  years  ago  we  used  a  wooden 
underframe  for  our  freight  cars,  and  the 
line  of  draft  was  considerably  below  the 
center  line  of  sills  due  to  the  fact  that  the 
sills  were  upon  the  body  bolster  and  raised 
the  center  line  of  sills.  Now,  when  we  have 
steel  construction  and  the  sills  of  the  car 
and  the  body  bolster  can  be  on  the  same 
horizontal  plane,  we  are  able  to  get  the 
line  of  impact  almost  in  the  center  line  of 
sills  in  car.  We  have,  though,  taken  away 
some  of  the  relieving  qualities  which  al- 
lowed the  old  wooden  frame  to  bend  and 
give,  for  wood,  having  much  lower  modu- 
lus than  steel,  gives  approximately  fifteen 
times  as  much  under  the  same  stress  as 
steel,  and  this  mere  fact  made  the  under- 
frame  of  the  old  wooden  car  quite  a  giving 
medium.      Todav   the    underframe    of   the 


car,  it  strained  from  end  to  end,  above  its 
the  old  wooden  car  would  give  more  than 
elastic  limit,  will  give  less  than  1  in.,  while 
2  in.  and  not  overstrain  it,  and  the  old 
wooden  car  and  its  lading  was  much  bet- 
ter protected  than  the  new  cars  with  the 
steel  underframe.  Today  we  are  attempt- 
ing to  put  in  a  draft  gear  that  has  a  travel 
of  two  or  more  inches,  most  of  the  draft 
gears  having  something  like  2J4  in.,  some 
draft  gears  have  been  constructed  with 
3yi  in.  and  a  few  have  been  built  with 
454  in.  In  my  opinion,  we  are  now  ready 
for  an  increase  in  the  travel  of  the  draft 
gear  itself,  because  if  we  attempt  to  ab- 
sorb in  the  average  travel  of  say  2J^  in., 
we  are  expecting  entirely  too  much  of  the 
draft  gear.  In  other  words,  to  get  the 
capacity  that  is  necessary  out  of  the  254 
in.  travel,  draft  gear  will  require,  if  the 
line  is  a  straight  line  relation,  between 
movement  and  pressure,  a  very  excessive 
final  pressure,  or  above  that  which  any 
designer  has  yet  obtained,  while  if  we 
should  go  to  414  in.  or  5  in.  travel,  we 
would  design  a  draft  gear  of  almost  four 
times  the  capacity  of  the  2^  in.  travel  and 
still  have  no  greater  increase  in  the  rela- 
tion between  pressure  and  travel. 

The  weight  of  the  underframe  today  has 
been  increased  for  the  protection  mainly 
of  the  impacts  between  cars.  In  some  tests 
which  I  made  a  few  years  ago,  it  was 
found  that  two  30-lb.  12  in.  channels  with 
a  cover  plant  of  5/16  in.  will  stand  an  im- 
pact force  of  over  1.200,000  lb.;  while  if 
these  channels  were  of  the  same  weight 
and  15  in.,  the  web  and  flanges  were  thinner 
and  did  not  give  as  high  an  impact  force  as 
the  12  in.  channel.  Some  designers  have 
gone  to  the  high  channels  for  the  mere 
purpose  of  protecting  the  car  from  the 
vertical  oscillation,  while  if  they  would  go 
to  a  lieavier  capacity  spring  in  the  truck, 
they  could  still  retain  the  12  in.  channel  of 
less  weight  and  have  as  good  impact  and 
absorbing  medium  as  if  they  had  the  15  in. 
channel. 

We  now  have  a  standard  coupler  which 
is  a  very  good  coupler.  This  coupler  is 
of  such  strength  that  we  will  have  to  de- 
sign the  underframe  of  the  car  a  little 
stronger  than  we  have  been  designing  it  in 
order  that  the  underframe  will  be  of 
greater  strength  than  the  coupler,  because 
the  underframe  .should  be  stronger  than 
the  coupler,  as  it  is  much  easier  and 
cheaper  to  replace  a  coupler  than  it  is  to 
repair  the  underframe. 

The  old  and  light  weight  coupler  was 
plenty  strong  enough  for  the  wooden  un- 
derframe car,  but  the  steel  underframe 
car,  which  w-as  of  greater  strength, 
caused  a  great  many  coupler  failures  due 
to  the  impacts  coming  upon  the  coupler 
after  the  draft  gear  went  solid. 

I  am  of  the  opinion  that  we  should  take 
steps  to  keep  our  draft  gear  capacity  up 
so  that  we  can  keep  in  the  service  longer 
the  old  and  medium  weight  cars.  If  our 
old  cars  have  an  impact  capacity  of  only 
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600,000  or  700,UOO  lb.,  iiiid  wc  design  cars 
with  a  new  iinderframe  that  has  a 
capacity  of  over  1,000,000  lb.  and  these 
cars  come  in  contact,  without  an  adequate 
draft  gear  in  each  of  them,  there  is  not 
much  doubt  which  one  of  the  cars  is  going 
out  of  commission.  As  long  as  we  keep 
together  two  cars  of  equal  strength,  they 
will  stand  a  great  many  impact  blows  in 
the  switching,  after  the  draft  gear  gue., 
solid,  but  when  they  come  into  contact 
with  cars  of  greater  capacity,  the  old  cars 
will  go  out  of  commission  very  fast ; 
while  if  we  should  design  the  new  cars 
with  draft  gear  and  arrangements  that 
would  fake  care  of  a  reasonable  switching 
spee<l.  we  would  keep  in  service  many 
cars  which  are  now  going  out  of  service. 
Today  we  have  draft  gears  which  will 
take  care  of  switching  speeds  between 
3'j  and  5  miles  an  hour  when  new,  but 
unless  they  are  kept  under  repairs,  thi^ 
speed  at  which  they  will  protect  the  car 
will  he  reduced  considerably,  .\fter  the 
draft  gear  goes  solid,  as  w-ith  the  springs, 
the  force  goes  to  the  strength  of  the  next 
weakest  part,  and  it  does  not  make  any 
difference  how  strong  you  make  all  the 
parts  of  the  car,  you  will  still  be  over- 
straining them  if  the  switching  speed  i-; 
sufficient  to  close  the  draft  gear.  There 
are  now  in  service  many  draft  gears  which 
arc  doing  good  work  on  the  modern  si-^e 
and  capacity  of  car,  but  in  our  new  70-ton 
and  120-ton  cars,  we  will  never  be  able,  in 
my  opinion,  to  take  care  of  the  necessary 
absorption  with  a  2J4  in.  travel. 

T  have  been,  for  some  years,  an  advocate 
of  a  gear  with  a  longer  travel,  and  I  hope 
that  in  the  next  few  years,  some  designers 
will  see  the  necessity  of  a  gear  with  a 
longer  travel. 

Some  important  things  to  be  kept  in 
mind  in  the  design  of  a  car  is  to  get  the 
line  of  draft  as  near  the  center  of  the 
channel  that  makes  up  the  underframe  ,'is 
possible.  Some  designers  have  felt  that  it 
should  be  slightly  below  the  center  of  the 
channel,  but  I  believe  that  an  inspection 
of  bent  underframes  will  show  the  weak- 
est point  of  the  car  is  just  behind  tlio 
bolster  on  the  bottom  of  the  sills.  This 
is  due  to  this  point  being  under  comprc;- 
sion.  due  to  the  direct  vertical  load,  als^ 
due  to  the  impact  on  the  end  of  the  car 
and  I  believe  if  the  center  line  of  draft 
cannot  be  put  upon  the  center  line  of  sills, 
it  would  be  better  to  put  it  a  little  above 
than  below.  Some  designers  are  attempt- 
ing to  design  the  draft  gear  and  attach- 
ments so  that  they  can  be  easily  taken 
down  and  inspected  and  repaired,  but  some 
roads  do  not  seem  to  appreciate  the  benelU 
of  keeping  the  draft  gears  in  repairs  I 
believe  that  taking  out  the  slack,  which 
is  bound  to  be  produced  by  bending  of 
parts  after  the  draft  gear  goes  solid,  should 
be  periodically  carried  out,  in  this  way, 
we  would  be  able  to  materially  reduce  the 
uncontrolled  slack  in  operation  of  cars, 
as.  in  my  opinion,  there  is  a  marked  dif- 


ference   in    uncontrolled   slack 
train  and  draft  gear  travel. 


long 


Electrificatiori  in  Austria 

Progress  is  heing  uKide  in  electrifying 
the  railways.  The  Arlberg  division,  on 
the  line  between  the  .Atlantic  and  the 
Black  Sea,  will  probably  be  completed 
in  1922.  Work  on  the  Salzkammergut 
line  ( Steinach-Irdning  to  Attnang-Puch- 
hcim)  and  the  Vorarlberg  (Bludenz- 
Bregenz)  and  connecting  lines,  is  also 
proposed  for  1922.  Preparatory  work  has 
begun  for  electrification  of  the  station 
and  yard  in  Innsbruck,  and  the  contract 
for  the  mechanical  equipment  is  to  be 
awarded  in  the  near  future.  Twenty-seven 
electric  locomotives  for  passenger  service 
and  20  for  freight  trains  are  ordered. 


Pacific  on  Great  Northern  of  England 
The  accompanying  illustration  shows  a 
new  Pacific  type  express  locomotive  of 
which  two  have  recently  been  built  at 
IJoncaster,  England,  and  placed  in  service 
on  the  Great  Northern  Railway.  A 
striking  feature  of  the  New  locomotives 
is  an  important  variation  in  the  details 
of  the  application  of  the  Walschaerts 
\alvc  gear,  consisting  as  usual  of  two  ex- 
ternal motions,  driving  inside  admission 
valves  by  a  conjugated  system  of  rocking 
levers  which  are  located  ahead  of  the 
cylinders. 

In  the  following  table  of  the  leading 
dimensions  the  weights  refer  to  full  work- 
ing order,  and  the  tons  to  what  are  known 
as  the  British  Imperial  Standard  of 
2,240  Hs. 


P.ACIFIC  -  4-r,._'   TYPE    (3>;    TIIK    GREAT    XORTIIERN    UAILVVAV  (M'    ENGLAND. 

Cylinders    (three),    Diameter    20       ins 

Stroke  of   pistons    26        " 

Wheels :   Coupled,   diameter   6  ft.    8        " 

Bogie,    diameter     3  "      2 

Radial    truck    3  "      g        " 

Wheelbase :    Coupled    14  "      6        " 

Total    35  "      9 

Boiler:   Diameter  of  barrel    (cylindrical   ring)    S  "      9 

"         (Max.    conical    ring)     6"      5        " 

Height   from   rail   to  axis    9  "      4^^     " 

Length    between    tube    sheets    19  "      0 

Firebox  :  Type,  round  top  wide  sloping  crown  and  sloping  back 
sheets. 

Length    of    firebox     (outside) 9"      sy^     " 

Heating  Surface :  Tubes,  168,  2].i  ins.  ext.  dia 1,880  sq.  ft. 

Flues,  32,  Sli  ins.  ext.  dia 835 

Firebox    . .  .• 215       " 

Total    2,930       " 

Superheater:  32  Elements,  tubes   1J4  ins.  int.  dia S2S       " 

Grate    Area    41.25  " 

Working    Pressure     180    lbs.    per    sq.    in. 

Tender:  Eight  wheel  rigid  frame  type.     \\'ater  lifting  apparatus 
fitted. 

Diameter    of    wheels    4  ft.  2  ins. 

Wheelbase    16  ft.  0  ins. 

Capacity    Water    5,000  Imperial  Gallons 

Capacity    Coal,    (Tons-2,240   lbs)     8   Tons 

Total   Wheelbase  of  engine  and  tender    60   ft.    105^   ins. 

Length   of   engine    and    tender    70   "       S%     " 

Hei,ght  from  rail  to  top  of  stack  13    "       4        " 

Maximum    width     9    "       0         " 

Weights.    Engine:    On    bogie    17  tons  1  cwt. 

Engine :  On  coupled  wheels   (20  tons  each)   60    "     0    " 

Engine:    On    Radial    truck    15     "      8     " 

Engine:    Total    92    "     9    " 

Tender :    Total    56    "     6    " 

Engine   and    Tender.    Total    148    "    IS     " 
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Some   Views   of   the   Coal    Strike 

All  reports  agree  that  during  April  the 
people  are  not  taking  the  coal  miners' 
strike  as  seriously  as  might  have  been  ex- 
pected. The  impression  seems  to  be  that 
the  miners  having  been  well  paid  for  some 
time  are  merely  having  a  few  holidays 
during  the  fine  spring  weather,  and  the 
mine  owners,  as  usual,  having  had  good 
profits  and  a  considerable  supply  of  coal  on 
hand,  are  ready  to  raise  the  price  of  the 
commodity  as  the  coal  pile  lessens.  It 
is  expected  that  when  the  miners  have 
spent  their  limited  pile  of  savings,  and  the 
coal  yards  are  getting  clear  of  their  super- 
flux  of  rubbish,  we  will  all  start  off  to- 
gether again  as  if  nothing  had  occurred. 

The  largest  losers  will  be  the  miners 
themselves.  They  have  created  a  new 
grievance  known  as  the  "check-off."  This 
is  a  system  whereby  the  operator  deducts 
a  check-off  from  the  miner's  wages,  his 
union  dues  and  assessments,  and  pays  the 
money  to  the  representative  of  the  mine. 
This  practice  has  hitherto  been  unknown 
in  the  industry.  Not  only  is  this  coercion 
against  non-union  mines,  but  the  operators 
claim  that  this  fund  is  employed  against 
the  operators  who  are  the  collectors  of  the 
fund.     In  life  insurance  and  other  bene- 


ficial schemes  this  is  commendable.  As  a 
sustainer  of  strikes  it  seems  something  be- 
yond endurance,  and  a  proper  suljject  for 
the  Federal  or  State  courts  to  readjudi- 
cate. 

The  strike  is  also  an  additional  inter- 
ference or  hindrance  to  our  trajisportation 
system,  already  severely  handicapped.  The 
transportation  of  coal  which  constitutes 
their  largest  asset  is  suddenly  and  almost 
completely  cut  ofif,  so  that  the  miners' 
strike  may  be  said  to  be  a  strike  against 
the  railroads  in  a  much  more  injurious 
sense  than  it  is  against  the  mine  operators, 
and  has  apparently  evidences  of  a  con- 
spiracy in  violation  of  the  Sherman  law. 

We  are  not  yet  convinced  that  it  would 
be  wise  to  take  away  the  right  of  working 
men  to  strike.  It  has,  in  many  instances, 
been  the  only  weapon  of  defense  left 
against  oppressive  conditions,  but  we  are 
absolutely  convinced  that  it  is  unfair  to 
take  away  the  right  of  the  operators  to 
strike  against  the  collection  and  safe-keep- 
ing of  funds  to  sustain  a  strike  against 
themselves.  This  is  a  reversion  of  the  laws 
of  nature  which  forbids  us  injuring  our- 
selves deliberately  even  to  the  advantage  of 
others. 

In  the  much  more  alarming  strike  re- 
cently made  by  the  British  coal  miners, 
threats  were  made  by  eminent  authorities 
that  other  kinds  of  sources  of  heat  would 
be  found  to  take  the  place  of  tlie  rapidly 
diminishing  supply  of  coal.  We  are  of 
opinion  that  there  is  no  pressing  need  of 
such  threats.  Our  Secretary  of  the  In- 
terior recently  published  a  diagram  show- 
ing that  our  supply  of  coal,  as  far  as 
authentic  estimates  were  made,  represented 
a  block  of  coal  ten  miles  high,  ten  miles 
wide  and  ten  miles  thick,  a  1.000  cubic 
miles.  Of  this  obout  two  cubic  miles  are 
all  that  have  been  known  to  be  used  so 
far,  so  that  there  need  be  no  immediate 
fear  of  not  being  able  to  keep  the  home 
fires  supplied  with  coal  for  many  thousands 
of  years  to  come. 

At  the  first  glance  the  figures  look  like 
an  overestimate  of  the  world's  supply  of 
coal,  but  we  hold  our  minds  in  a  solution 
of  doubt.  The  unknown  is  ever  the  mag- 
nificent. One  thing  is  painfully  evident. 
In  normal  times  there  have  nearly  always 
been  too  many  people  engaged  in  mining 
coal,  and  by  a  clever  system  of  almost 
compulsory  agreements  it  has  become 
hardly  possible  to  discharge  the  superfluity. 
The  miners  have  established  a  system  of 
lessening  or  circumscribing  the  output.  An 
excess  of  holidays  are  indulged  in  that 
further  offset  the  quantity  of  days'  work 
done,  and  lessens  the  quantity  of  produc- 
tion by  others  who  are  to  some  extent  de- 
pendent on  the  assistance  of  the  absentees. 
We  make  no  pretence  at  suggesting  a 
remedy.  This  is  the  province  of  our  states- 
men, if  there  be  such  amongst  us,  but  the 
statesmen,  or  more  properly  speaking,  the 
politicians  seem  to  be  the  first  cousins  of 
the  miners — they  are  thinking  about  them- 


selves all  the  time  not  only  in  the  natural 
attitude  of  sustaining  their  present  posi- 
tions, but  in  projecting  their  minds  into 
the  undiscovered  future  so  that  they  may 
land  safely  in  the  next  turn  of  events. 

Aleanwhile  the  public  is  paying  for  all 
this,  while  the  railroads — the  arterial  life 
of  the  country,  already  sorely  hampered 
and  repressed,  are  shorn  of  a  portion  of  the 
world's  work  which  should  be  theirs,  and 
the  promise  of  better  conditions  and  the 
re-employment  of  thousands  of  worthy 
and  deserving  men  are  retarded,  and  "en- 
terprises of  great  pith  and  moment  with 
this  regard  their  currents  turn  awry  and 
lose  the  name  of  action." 


Objectionable  Patent  Law  Proposals 

Of  course  it  would  not  do  for  our  poli- 
ticians to  let  well  enough  alone.  No 
sooner  is  a  meritorious  law  passed  in- 
creasing the  force  of  the  Patent  Office 
and  thereby  facilitating  the  work  neces- 
sary to  the  securing  of  proper  protection 
to  our  inventors  than  a  tinkering  process 
begins.  In  brief,  bills  are  now  pending  in 
the  form  of  amendments  to  the  Patent 
Law  proposing  to  make  patents  expire  in 
five  or  six  years  unless  the  invention  has 
been  placed  upon  the  market  within  such 
period.  In  other  words  if  the  inventor  is 
not  a  manufacturer  and  lacks  the  means  to 
create  a  market  for  his  article,  somebody 
else  who  has  these  qualifications  can  pro- 
ceed and  probably  grow  fat  on  other  men's 
brains. 

This  compulsory  license  system  is  not 
new.  It  has  been  tried  before  and  failed. 
It  does  not  lead  to  the  establishment  of 
new  industries.  It  tends  to  discourage  the 
making  and  disclosure  of  invention  and 
retards  progress.  It  is  based  upon  the 
erroneous  assumption  that  patents  cover 
things  for  which  a  market  already  exists. 
Some  lawmakers  seem  to  forget,  or  per- 
haps they  do  not  know,  that  before  the 
manufacture  of  a  new  article  can  become 
profitable  it  must  be  introduced ;  probable 
purchasers  must  be  made  acquainted  with 
it,  and  a  demand  created.  Many  clever 
inventors  set  out,  unfortunately,  without 
financial  resources.  The  difficulty  in  get- 
ting others  to  risk  money  on  the  success  of 
some  new  contrivance  is  increased  when  by 
ignoring  the  inventor  for  a  few  years  they 
may  secure  a  competitive  compulsory  li- 
cense, if  and  when  a  demand  for  the  thing 
arises,  without  bargaining  with  the  in- 
ventor. 

As  is  well  known  some  of  the  most  im- 
portant inventions  have  been  made  by  men 
who  took  many  years  to  place  their  inven- 
tions on  the  market  in  a  really  valuable 
commercial  form,  the  patent  law  giving  the 
exclusive  right  to  the  inventor  for  seven- 
teen years  has  been  a  help  in  the  marvel- 
ous development  of  many  inventions.  If 
the  intention  of  the  proposers  of  the 
amendment  is  to  compel  foreign  inventors 
to    come    to    America    and    establish   new 
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industries,  we  are  not  disposed  to  hinder 
progress  in  any  form,  but  the  proper  en- 
couragement and  protection  of  the  people 
who  happen  to  be  in  America  already  are 
nearer  to  our  minds  than  those  who  are 
more  remote,  and  any  profit  that  we  could 
make  by  the  compulsory  introduction  of 
foreign  means  and  methods  should  not  out- 
weigh the  paternal  duty  of  looking  after 
our  own,  or  at  least  giving  them  a  fair 
chance  under  such  circumstances  and  con- 
ditions as  are.  calculated  to  give  them 
time  to  see  of  what  stuff  they  are  made. 


The  College  Graduate  as  a  Railroader 

Samuel  Rca,  President  of  tlie  Pennsyl- 
vania, commenting  on  the  advantages  of  a 
college  education  being  an  aid  to  advance- 
ment, takes  the  occasion  to  point  out 
whatever  may  be  said  of  those  who  have 
attained  important  and  responsible  posi- 
tions in  the  past  by  having  that  practical 
education  which  comes  from  hard  work  in 
the  day  and  from  that  self-denial  which 
places  education  above  recreation  through 
intense  study  at  night  and  in  the  holiday 
season,  there  can  be  no  doubt  of  the  ad- 
vantage to  the  young  man  who  begins  his 
work  with  an  intensely  trained  mind.  This 
is  not  to  be  denied  but  it  is  a  noteworthy 
fact  that  comparatively  few  college  gradu- 
ates take  kindly  to  mere  mechanical  work. 
The  special  apprentices  are  not  especially 
fond  of  the  rougher  portions  of  locomo- 
tive repair  work.  As  a  necessary  step 
towards  mechanical  engineering  it  is  some- 
thing to  be  endured  rather  than  gloried  in, 
and  if  it  were  not  that  the  lamp  of  hope  is 
kindled  in  his  forehead  and  the  apprentice- 
ship period  looked  upon  as  a  kind  of  pen- 
ance having  its  limitation,  the  college  grad- 
uate would  vifalk  to  preferment  by  some 
softer  route.  That  the  few  who  heroi- 
cally met  the  situation,  like  men,  they  have 
already  the  quality  in  them  that  leads  to 
success  in  any  walk  of  life,  and  the  fact 
that  at  the  end  of  the  race  many  who 
never  saw  the  inside  of  a  college  outstrip 
the  majority  of  the  college  men  shows 
that  there  is  a  latent  quality  in  men,  or  in 
some  men,  that  colleges  cannot  give.  In 
other  words  education  of  the  higher  kind 
may  be  compared  to  a  pair  of  spectacles 
that  may  be,  and  very  often  are,  usefi^I  to 
a  man  who  can  see  some,  but  are  merely 
doubtfully  ornamental  to  a  man  who  is 
born   blind. 


Washington,  and  there  is  every  reason  to 
believe  that  the  volume  of  these  foreign 
orders  can  easily  be  increased,  because  the 
Bureau  can  do  more  than  has  been  done 
to  assist  the  individual  manufacturer  to 
develop  his  foreign  business. 

The  division  gives  attention  to  industrial 
machinery,  and  this  classification  of  every 
kind  of  machinery  used  in  any  kind  of 
factory,  power  plant,  or  mine,  or  that  runs 
on  a  railway,  or  is  used  in  the  construction 
of  engineering  enterprises. 

In  order  that  the  division  may  be  prac- 
tical in  its  work  men  have  been  placed 
in  charge  who  are  engineers  and  who  have 
sold  a  great  variety  of  machinery  in  South 
America  and  Asia,  and  are  familiar  with 
conditions  existing  in  many  of  these  in 
those  sections  of  the  world. 

In  order  that  it  may  be  of  the  greatest 
possible  service  to  American  manufac- 
facturers  of  machinery.  The  best  way  to 
accomplish  this  is  to  establish  close  contact 
with  the  interested  parties  and  learn  of 
their  particular  export  problems.  Having 
done  this  it  will  be  possible  to  secure  help 
in  their  solution  from  the  large  number 
of  representatives  the  Government  main- 
tains in  foreign  countries ;  or.  should  cir- 
cumstances justify,  arrangements  could  be 
made  to  send  special  investigators  into 
those  fields,  and  such  tasks  would  be  as- 
signed to  experts  peculiarly  qualified  for 
the  work.  No  problem  is  too  large  or  too 
small  for  this  service. 

The  division  proposes  to  adopt  the 
methods  of  selling  to  that  prevailing  in 
each  of  the  several  markets  of  the  world, 
and  of  distributing  the  information  as  to 
methods  and  requirements  obtained  by  its 
over  seas  representatives  to  American 
manufacturers.  This  information  is  in- 
tended to  cover  the  laws  and  regulations 
of  all  foreign  countries  covering  the  in- 
spection and  operation  of  all  classes  of 
machinery. 

Advice  and  suggestions  from  interested 
manufacturers  will  be  welcomed  by  the 
division  in  preparing  its  plans,  and  every 
effort  will  be  made  to  have  the  contact 
between  American  manufacturers  and  the 
markets  abroad  as  direct  and  perfect  as 
possible. 


Help  for  the  Exporter 

According  to  the  census  report  for  1919 
there  are  more  than  4.000  factories  in  the 
L'nited  States  producing  industrial  ma- 
chinery, of  whose  products  an  amount 
valued  at  about  $400,000,000  is  exported 
annually. 

In  order  to  defend  and  promote  this 
trade  an  Industrial  Machinery  Division 
has  been  organized  in  the  Bureau  of 
Foreign      and      Domestic      Commerce      at 


Important    Decision    Affecting    the   De- 
velopment of  Rustless  Irons  and 
Steels 

Judge  Learned  Hand  of  the  U.  S.  Dis- 
trict Court,  Southern  District  of  New 
York,  has  just  rendered  a  very  important 
('crisinn  "n  the  rustless  and  stainless  iron 
and  steel  patents  of  the  American  Stainless 
Steel  Company,  in  their  case  against  the 
Ludhim  Steel  Company  of  Watervliet,  N. 
Y.,  for  infringement.  The  bill  was  dis- 
missed for  non-infringement  and  costs 
were   awarded  to  the  defendant. 

The  manufacture  of  rustless  and  stain- 
less   steels    were    first    commercially    de- 


veloped in  England  where  there  are  no 
patents  coiitroMiiig  their  manufacture  but 
full  and  unrestricted  development.  Evi- 
dences exist  of  the  successful  coating  of 
iron  which  has  stood  up  for  himdreds  of 
years  without  deterioration  by  rust.  The 
Delhi  column  of  India  and  a  few  other 
Oriental  columns  of  iron  have  withstood 
the  ravages  of  ages.  The  reason  for  this 
somewhat  startling  instance  is  the  surface 
of  these  columns  was  efficiently  protected 
from  rust  by  the  reason  that  the  hammer- 
ing of  these  iron  columns  on  stone  anvils 
resulted  in  the  surface  of  the  iron  taking 
up  silicon  which,  when  oxidized,  formed 
an  impervious  rust-proof  coating.  The 
defendant  in  this  patent  suit  has  used  this 
accidental  method  of  protecting  iron  by 
incorporating  large  quantities  of  silicon 
with  their  iron  and  this  coupled  with  the 
valuable  clement  chromium  has  resulted 
in  a  truly  non-rustible  iron,  the  American 
Stainless  Steel  Company  using  chromium 
and  iron  without  silicon.  Judge  Hand's 
decision  is  to  the  effect  that  these  two 
combinations  are  not  the  same. 

Modern  methods  of  manufacture  of  the 
important  elements  in  rustless  irons  and 
steels  will  enable  users  of  structural 
materials  to  purchase  this  new  and  won- 
derful development  at  prices  lower  than 
those  of  brass,  copper  and  bronze  and  but 
very  little  more  than  iron  and  steel,  if  the 
coating  which  iron  and  steel  must  have  is 
taken  into  consideration.  In  other  words 
galvanized  material  of  today  will  cost 
about  as  much  as  rustless  materials  will 
do  in  a  few  years  when  the  development 
has  been  carried  on  to  a  greater  extent. 
One  has  only  to  think  for  a  moment  or 
two  and  a  whole  mass  of  immediate  uses 
is  mentally  pictured — bridges,  ships,  wire 
cables,  rails  for  locomotives,  locomotives 
themselves,  rolling  stock,  stacks,  tanks, 
roofing,  guttering;  structural  steel  for 
buildings,  pipes,  water  fittings,  etc.,  with- 
out limit. 

As  manufacturers  and  users  of  iron  and 
steel  naturally  desire  that  their  products 
will  be  of  as  long  life  as  possible,  there- 
fore it  is  reasonable  to  expect  that  there 
will  be  a  universal  and  immediate  demand 
all  over  the  world  by  progressive  manu- 
facturers for  large  supplies  of  this  very 
important  material.  Doubtless,  also,  a 
large  number  of  investigators  may  arise 
who  will  still  further  develop  this  very 
interesting  and  important  phase  of  the 
iron  and  steel  industry. 


Real  Service 


The  valuable  employe  is  one  who  does 
the  right  thing  without  being  told — who 
senses  the  requirements  of  his  work  and 
meets  these  requirements  in  a  way  that  re- 
flects credit  upon  the  company.  There  is 
no  railroad  man  but  who  has  it  in  his 
power  to  become  an  expert  in  his  line  of 
work. 
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Details  of  Test  of  Nicholson  Thermic  Syphon  Showing 

Reduction  in  Fuel  and  Increase  of  Tractive  Force 

When  Applied  to  Locomotives 


The  construction  of  the  Nicholson 
Tliermic  Syphon,  as  is  well  known,  con- 
sists of  one  or  more  compartments  so 
constructed  and  attached  in  the  lirebox 
of  a  locomotive  as  to  increase  the  heating 
surface  exposed  to  the  tire  and  greatly 
increases  the  rapidity  of  the  circulation 
of  the  water  within  the  boiler.  Each 
Syphon  compartment  is  made  of  an  ap- 
proximately square  plate  of  J's-in.  firebox 
steel  folded  over  a  6}4-in.  round  mandrel 
along  a  diagonal  thereby  forming  a  tri- 
angular-shaped   water    leg. 

The  staying  or  bracing  is  of  the  con- 
ventional manner.  The  bottom  or  channel 
portion  of  the  Syphon  being  circular  in 
form  is  self-supporting,  and  at  the  lower 
end  is  extended  out  from  the  body  of 
the  syphon  forming  a  cylindrical  neck 
6'4-ins.  inside  diameter.  The  vertical 
edges  of  the  sheet  are  flanged  inwardly 
and  joined  by  autogenous  welding.  It  is 
supported   throughout   its   length    by    stay- 


current  of  water  through  the  neck  of  the 
syphon  having  a  velocity  of  about  Ay-. 
ft.  per  second.  The  high  velocity  keeps 
the  syphons  clean  and  entirely  free  from 
mud  or  scale.  Repeated  tests  have 
demonstrated  the  stability  of  the  device, 
as  well  as  the  marked  degree  of  economy 
particularly  in  fuel,  and  also  in  water, 
and  the  result  of  a  special  test  made  in 
the  Northwest  will  attract  wide  attention 
as  emphasizing  the  comparisons  between  a 
locomotive  equipped  with  the  Nicholson 
Thermic  Syphon,  and  another  locomotive 
not  so  equipped. 

The  Spokane  International  Railway 
operates  through  passenger  trains  over  its 
main  line  from  Spokane  north,  a  distance 
of  140  miles  to  Eastport,  Idaho,  where 
connection  is  made  with  the  Canadian 
Pacific  Railway.  Ordinarih ,  live  car 
trains  are  operated  on  this  run  including 
standard  sleepers  and  a  dining  car.  While 
the  time  on  this  run  is  not  fast,  the  trains 
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bolts,  the  upper  edges  of  the  sheet  are 
flanged  out  to  a  width  of  about  12  ins.  and 
adapted  to  the  firebox  crown  sheet,  the 
flanges  being  drilled  to  suit  the  crown 
stay  locations.  Syphon  necks  are  cut  ofif 
to  suit  and  inserted  into  flexible  dia- 
phragm plates  projecting  through  suffi- 
ciently to  allow  for  beading  over,  and 
then  welded  and  riveted  to  flange  of  dia- 
phragm. 

Thermic  Syphons,  when  installed  be- 
come an  integral  part  of  the  firebox  and 
are  automatic  in  their  action.  The  in- 
creased heating  surface  causes  an  in- 
crease in  evaporation.  The  application 
of  from  one  to  three  syphons  increases 
the  normal  firebox  heating  surface  from 
15  to  45  per  cent  and  gives  a  correspond- 
ing increase  of  firebox  evaporation.  The 
eflfect  is  lower  front  end  temperature, 
increased  boiler  efficiency  and  enlarged 
capacity.  The  higher  hear  absorption  in- 
duces   a    syphoniiig   action    resulting    in    a 


are  required  to  do  a  considerable  amount 
of  local  work  and  grades  encountered  are 
severe  so  that  the  schedule  has  proved 
difficult  to  maintain  with  the  locomotives 
now  in  service  which  are  of  the  ten-wheel 
type  with  19  in.  by  24  in.  cylinders  and 
22,000  lb.  tractive  efifort.  Another  condi- 
tion affecting  the  steaming  capacity  of 
these  locomotives  and  limiting  their  ability 
to  handle  heavy  trains  over  this  road  is 
the  quality  of  the  coal  burned  combined 
with  a  grate  area  of  only  27  sq.  ft.  The 
locomotive  coal  used  on  the  Spokane  In- 
ternational Railway  is  a  slow  burning  fuel 
containing  approximately  75  per  cent  fixed 
carbon  and  averaging  12,500  B.  T.  U.  It 
is  difficult,  therefore,  to  keep  full  steam 
pressure  at  all  times  and  the  fuel  consump- 
tion frequently  exceeds  160  lb.  of  coal  per 
sq.  foot  of  grate  surface.  Under  these  con- 
ditions the  capacity  of  these  locomotives  is 
not  only  limited  but  their  fuel  performance 
is   not  as   economical   as   it   should   he    so 


that  the  officials  of  the  Spokane  Interna- 
tional Railway  have  reccntlj  been  looking 
into  the  possibility  of  improving  the  effi- 
ciency of  these  locomotives  and  increasing 
their  capacity  so  that  they  will  be  able 
to  haul  additional  cars  when  necessary  and 
still  make  the  running  time,  thus  obviating 
the  necessity  for  purchasing  heavier  loco- 
motives for  the  present. 

As  a  result  of  this  investigation  the 
Spokane  International  Railway  decided  to 
apply  the  Nicholson  Thermic  Syphons  to 
one  of  these  ten-wheel  tyiie  passenger  loco- 
motives and  to  test  this  locomotive  in 
comparison  with  another  locomotive  of  the 
same  class  having  a  plain  firebox.  In  se- 
lecting the  Thermic  Syphon  for  this  test 
in  preference  to  other  devices  designed  to 
improve  locomotive  capacity  and  efficiency, 
the  railroad  was  goverened  largely  by  the 
fact  that  the  application  of  a  thermic 
syphon  would  enable  an  immediate  increase 
in  the  diameter  of  the  locomotive  cylinders 
on  account  of  the  increased  boiler  capacity 
resulting  from  the  heating  surface  which 
the  syphons  add  to  the  firebox.  As  the 
weight  on  driving  wheels  was  sufficient  in 
this  case  to  permit  of  an  increase  in  the 
cylinder  diameter  without  reducing  the 
factor  of  adhesion  too  greatly,  the  appli- 
cation of  a  single  Thermic  Syphon  made  it 
possible  to  increase  the  diameter  of  the 
cylinders  yi  inch  without  reducing  the 
ratio  of  boiler  capacity  to  cylinder  capacity. 
In  view  of  the  character  of  fuel  burned, 
it  would  not  have  been  practical  to  have 
increased  the  cylinder  diameter  without 
a  corresponding  increase  in  the  capacity  of 
the  boiler  and  while  this  increase  may  seem 
small,  it  should  be  borne  in  mind  that  this 
increase  in  cylinder  size  not  only  added 
more  than  60  h.  p.  to  the  capacity  of  the 
locomotive  but  increased  its  ma.ximum 
tractive  effort  by  1,160  11).  In  addition  to 
insuring  an  immediate  increase  in  the 
capacity  of  the  locomotive,  it  was  thought 
that  the  application  of  Thermic  Syphons 
would  improve  the  efficiency  of  the  loco- 
motive, not  only  on  account  of  the  improved 
boiler  circulation,  but  because  any  con- 
siderable reduction  in  the  rate  of  fuel  con- 
sumption per  square  foot  of  grate  surface 
on  these  locomotives  would,  in  itself,  tend 
to  improve  the  fuel  efficiency  of  the  boiler. 
Factors  taken  into  consideration  in  the 
selection  of  the  Thermic  Syphon  were  its 
ready  adaptability  to  the  locomotive  with- 
out involving  extensive  alterations,  and 
low  maintenance  charges  since  the  syphons 
become  virtually  a  part  of  the  firebox  and 
necessitate  no  repair  work  not  common  to 
firebox    maintenance.      Moreover,    the    ap- 
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plication  .>i  this  (lc\'ice  has  proven  a 
relatively  inexpensive  means  for  increas- 
ing  locomotive   capacity  and  efficiency. 

The  application  of  the  Nicholson 
Thermic  Syphon  to  locomotive  102  on  the 
Spokane  International  Railway  was  made 
during  the  past  suninior  and  on  September 
27tli.  1*21  a  test  ol  this  locomotive  was 
begun    in    comparison    with    a    locomotive 


the  tank  was  lilled  up  so  that  it  con- 
tained the  same  amount  of  water  as  it  did 
when  starting.  Then  the  tender  was 
weighed  to  dctirniine  the  total  coal  con- 
sumption. 

.\lthough  the  tractive  effort  and  cylin- 
der horse  power  were  increased  by  the  ap- 
plication ot  Thermic  Syphons  to  locomo- 
tive   102,   tlie   results   of   these   tests   sho\^' 
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of  the  same  class  and  operating  in  tlie 
same  service  but  not  equipped  with  this 
device.  The  manner  of  applying  the 
syphon  and  arch  is  shown  in  an  accom- 
panying illustration  and  the  principal  di- 
mensions if  both  locomotive  102  which  is 
equipped  with  this  device  and  locomotive 
104  without  the  syphon  are  given  in  the 
accompanying  table. 

Locomotive  Data 

Xon-Syphon  Syphon 

Lccomotive  Locomotive 

104  102 

Tvpe 10  Wheel  10  Wheel 

Cvlindcrs 19x24  19^x24 

Boiler   pressure 200  lbs.  200  lbs. 

Firebox    heating   surface. ..  153  sq.  ft.  178  sq.  ft. 

Tractive   power,   rioun.i5...       22.000  23,160 

Grate  area,   sq.    ft 27  27 

.A.S  previously  stated,  items  of  interest 
on  tho  syphon-Iocoinotive  is  the  increase 
in  cylinder  horse  iiower,  in  tractive 
efifort,  in  firebox  surface  and  the 
evaporative  capacity  of  the  boiler. 
In  conducting  these  tests,  it  was  so  ar- 
ranged that  both  locomotives  handled  the 
same  equipment  and  weight  of  train  dur- 
ing all  trips.  The  same  engineer  and  fire- 
man handled  both  engines.  Care  was  ex- 
ercised to  make  all  conditions  uniform  in 
every  respect.  The  tender  was  carefully 
weighed  at  the  beginning  of  the  trip, 
the  water  in  the  tender  being  measured  at 
the    same    time.      At   the   end   of   the   trip 


clearly  the  decidedly  better  firebox  condi- 
tions, as  indicated  in  the  accompanying 
table,  and  boiler  conditions  on  the  syphon 
equipped  locomotive.  The  increased 
boiler  and  cylinder  capacity  of  this  loco- 
motive made  it  possible  to  handle  the 
same  train  with  greater  ease  while  the 
additional  heating  surface  and  improved 
water  circulation  caused  by  the  syphon 
made  a  marked  improvement  in  the  steam- 
in.g  capacity  of  the  locomotive.  Max- 
imum steam  pressure  was  maintained  at 
all  times  and  the  boiler  was  fully  supplied 
with  water  during  all  of  the  runs  with 
the  syphon  equipped  locomotive  while  with 
the  non-syphon  locomotive  it  was  neces- 
sary to  trade  water  for  steam  in  hard 
places.  The  general  performance  of  the 
syphon-locomotive  was  reported  as  be- 
ing much  better  and  the  coal  consumption 
per  sq.  ft.  of  grate  area  was  reduced  to 
133  lb.  The  results  of  these  tests  are 
>liown    in   an   accompanying  table. 

As  a  result  of  these  tests  the  Spokane 
International  Railway  have  ordered 
syphon  equipment  for  a  freight  locomotive 
which  will  enable  the  railway  to  increase 
the  diameter  of  the  cylinders  on  this  lo- 
comotive one  inch,  thus  materially  in- 
creasing the  tractive  eflfort  and  cylinder 
horsepower    of    this    locomotive. 


SUMMARY'    OF    RESULTS 

TEST  OF  NICHOLSON   THERMIC    SYPHONS 

(SPOK.\NE  INTERN.\TIONAL  RY.) 

Non-Syphon  Syphon 

Kngine  104  Engine  102 

Date    of   test    Oct.   1921     Sept.   1921 

Tonnage,  average  per  trip   269  269 

Mileage  per  trip    145  145 

Gross  ton   miles,  average  per  trip 39,020  39,020 

Number  of  cars,  average  per  trip    5  _S 

Car   mileage,  average   per  trip    725  725 

Total  coal  used  (as  fired)  lbs.  average  per  trip 22,190  17,980 

Total    water   used.   lbs.   average   per  trip 82,942  77,833 

Lbs.  coal   (as  fired)   per  1,000  gross  ton  miles 569  461 

Lbs.  coal   (as  fired)   per  locomotive  mile 153  124 

Lbs.  coal  (as  fired)  per  car  mile 30.6  24.8 

Lbs.    .vater  evaporated  per  lb.   of  coal    3.738  4.329 

Lbs.  water  per   1,000  ^ross  ton  miles   2,126  1,995 

.•\nnual    fuel    consumption,   tons    4,900  3,987 

Annual  cost  at  $5.70  per  ton  oti  tender   $27,930  $22,726 

Annual  saving  per  locomotive   


Number  of  Railroad  Employes 

Statistics  just  made  public  b>  the  liitvr- 
slatc  Loinmorce  Connnission  show  ti  at  the 
railroads  of  the  United  States  in  1921  i>.iid 
their  employes  a  total  in  wages  of  $2.80U,- 
896,614,  a  decrease  of  22.9  per  cent,  com- 
pared with  the  total  wage  bill  in  1920.  . 

The  average  number  of  employes  in 
1921  was  1,661,301,  or  19.1  per  cent  loss 
than  for  the  preceding  year.  In  1921  the 
number  of  employes  decreased  from  1.- 
.^04,822  in  January  to  1,542,716  in  April. 
P.eginning  with  May  the  employment  in- 
creased from  month  to  month  until  in 
October  it  reached  1,754,136.  November 
reports  showed  a  decrease  of  21,783  and  a 
further  decrease  of  95,202  was  shown  for 
December. 

The  greatest  decrease  in  December  com- 
pared with  November  was  in  the  number 
of  employes  engaged  in  the  maintenance 
of  ways  and  structures.  The  decrease 
amounted  to  59,553.  Reports  showed  a  de- 
crease of  14,962  in  the  number  employed 
in  tlie  maintenance  of  equipment  and  stores, 
while  there  was  a  decrease  compared  with 
November  of  12,471  in  the  train  and  engine 
service. 

For  the  month  of  December  alone  the 
number  of  employes  totaled  1,637,151. 
while  tlicir  compensation  totaled  $214,921,- 
396. 


A  Point  Not  Sufficiently  Understood  by 
the  People 

Senator  Cummins,  ot  Iowa,  chairman  of 
the  Senate  Committee  of  Interstate  Com- 
merce, stated  to  the  Committee  in  its  hear- 
ings on  the  railroad  situation,  that  in  his 
opinion  "the  Railroad  .\dministration  did 
not  return  the  railroads  to  their  owners 
self-sustaining.  It  ought  to  have  established 
rates  before  the  railroads  were  returned 
that  would  make  the  railroads  reasonably 
self-sustaining, 

I  feel  that  there  is  a  very  just  complaint 
against  the  Railroad  .Administration  in 
that  regard,  far  beyond  any  other  con- 
troversy that  it  may  have  with  the  rail- 
roads. It  was  just  as  much  the  duty  of 
the  Government  to  return  these  roads  with 
rates  that  would  sustain  them  in  their 
operation  as  it  w'as  its  duty  to  return  them 
in  as  good  condition  physically  as  it  took 
them.  And  that  is  a  matter  that  has  not 
been  sufficiently  understood  by  the  people 
of  the  country.  And  I  think  when  it  is 
fully  understood,  that  very  much  of  the 
criticism  that  has  fallen  upon  the  railroads 

since  that  time  will  disappear. 
Difference 
Favor  102  ' 

Traveling  Engineers'  Association 

The  annual  convention  of  the  Traveling 

Engineers'  Association  will  be  held  at  the 

.......  Hotel    Shennan,    September    12-15,    1922. 

'e'lef"  "^^^  Railway  Equipment  Association  will. 

19.00%  as     formerlv,    meet     with     the     Traveling 
19  00% 

19!oo%  Engineers,     and     preparations     are     being 

'^5J2'      made  to  make  an  exhibit  under  the  joint 

6.16%  .  .      .  ,       .  , 

auspices  of  the  associations  durnig  the  con- 

■$5",764      vention. 
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Snap   Shots — By   the   Wanderer 


The  skipper  of  Captains  Courageous 
once  remarked  that,  "there is  no  use, swear- 
ing at  things."  It  is  probably  equally  true 
that  there  is  no  real  or  permanent  use  in 
swearing  at  humans  taken  as  a  whole  or 
individually.  And  still  less  of  profit  in  be- 
moaning the  shortcomings  of  our  fellow 
creatures,  because  few,  if  any,  can  ever 
hope  to  rise  to  our  own  high  standard  of 
excellence.  Internally  we  constantly  echo 
the  complaint  song  of  Dan  Daly  in  the 
Belle  of  New  York:  "Of  course  you  can 
never  be  like  us,  but  try  to  be  as  like  us 
as  you  can."  All  of  which  points  to  the 
lamentations  heard  on  every  side  and  in 
every  industry  as  to  the  difficulty  or  im- 
possibility of  obtaining  skilled  workmen. 
Where  does  the  fault  lie?  The  most  sys- 
tematic and  carefully  worked  out  and  ap- 
plied systems  of  apprenticeship  do  not  seem 
to  be  materially  relieving  the  situation.  The 
boys  go  through  their  work,  but  as  for 
pride  in  what  they  are  doing!  Well  it 
seems  to  be  lacking.  And  yet  there  are  oc- 
casional groups  of  men  whose  standards 
are  high,  whose  self  respect  is  on  such  a 
high  level  that  it  never  enters  their  heads 
that  they  are  not  of  the  best,  and  so  they 
never  mention  it. 

The  question  is  how  do  these  rare  com- 
munities happen  to  e.xist,  and  what  are 
their  accompaniments?  I  have  found  that 
they  are  invariably  located  in  small  towns 
or  villages,  that  they  come  from  old  Xew 
England  stock  or  early  settlers ;  that  they 
have  been  brought  up  in  the  fear  of  the 
Lord ;  and  that  they  have  been  taught  to 
obey  the  law  and  their  parents.  It  is  to 
this  last  that  I  think  most  of  their  excel- 
lence as  citizens  and  workmen  is  to  be 
attributed. 

They  have  been  taught  faithfulness  and 
obedience  from  childhood  and  they  practice 
it  in  their  maturity.  And  when  they  un- 
dertake a   task  they   finsh   it. 

Isn't  it  a  possible  explanation  for  the 
pancity  of  skilled  labor ;  a  partial  explana- 
tion of  present  conditions  that  the  boys 
and  men  have  not  had  the  proper  early 
training  to  fit  them  for  later  efficiency  and 
reliability? 

For  example,  and  examples  arc  good 
things  wherewith  to  point  a  moral  and 
adorn  a  tale.  A  few  years  ago  an  engi- 
neer was  engaged  in  the  establishment  of 
an  industry  in  a  city  of  a  few  thousand, 
where  there  were  no  factories.  As  he  was 
installing  his  machine  tools  he  was  called 
upon  by  nearly  every  mother  in  town,  ask- 
ing for  a  job  for  their  boys.  As  he  had 
some  ideas  as  to  giving  boys  a  chance  he 
had  elaborated  a  scheme  of  apprenticeship 
that  he  thought  would  produce  a  skilled 
workman  at  the  end  of  the  four  years.  So 
he  gave  positive  promises  to  the  first  half 
dozen  mothers  and  entered  the  rest  on  the 
waiting  hst,  not  expecting  to  call  on  any  of 
them.    The  works  started  and  the  boys  en- 


tered upon  their  apprenticeship  with  all 
the  spirit  of  a  galley  slave.  Even  that 
spirit  soon  died  away  and  in  a  week  the 
whole  force  of  apprentices  had  undergone 
a  complete  turnover.  This  continued  until 
the  full  waiting  list  had  been  called  upon 
and  vanished. 

A  few  days  after  the  disappearance  of 
the  boy,  his  mother  would  call  and  ask  if 
there  was  any  money  due  him.  When 
asked  why  he  had  left,  she  would  say  that 
they  did  not  know  that  the  work  was  so 
hard  or  so  dirty,  or  that  they  would  have 
to  get  up  so  early  in  the  morning,  or  that 
they  did  not  think  they  would  learn  any- 
thing or  any  of  the  thousand  and  one 
reasons  that  a  lazy  boy,  who  has  never 
been  made  to  work,  can  give  for  remaining 
idle.  In  short  there  was  not  a  boy  in  the 
town  who  had  stamina  enough  or  who  had 
been  subjected  to  enougli  parental  disci- 
pline to  stick  to  a  job  long  enough  to  find 
out  what  there  was  in  it. 

Boys  can't  see  very  far  ahead,  and  until 
they  are  given  the  early  training  that  they 
need  and  are  encouraged  by  precept  and 
example  to  take  an  interest  in  their  life's 
u-<irk.  the  scarcity  of  real  mechanics  will 
continue. 

This  same  spirit  is  exemplified  by  the 
records  of  correspondence  schools.  Too 
much  cannot  be  said  of  the  benefits  that 
certain  boys  can  receive  from  these  institu- 
tions. They  cannot  and  do  not  pretend  to 
touch  a  college  training,  but  for  the  boy 
or  man  who  must  support  himself  they 
may  be  made  to  be  invaluable.  "Maybe 
made  to  be,"  just  expresses  it.  The  trouble 
is  to  excite  enough  interest  to  make  a 
start,  and  then  to  hold  the  interest  to  the 
end.  I  am  told  that  about  75  per  cent  of 
those  who  start,  fall  by  the  way. 

."Ks  an  employer  and  observer  I  liave 
found  that  the  hoy  or  girl  who  will  do 
things  out  of  workine  hours  for  the  soit 
purpose  of  increasing  their  own  va'ue  is 
a  very  rare  bird.  They  will  work  under 
the  lash ;  they  will  learn  under  pay :  but 
to  work  on  their  own  time  with  the  idea 
of  bettering  their  condition,  is  a  thing  they 
will  not  do.  They  fail  to  recognize  the 
fact  that  to  secure  an  increase  of  pay  they 
must  be  giving  their  employer  a  bargain. 
That  is,  they  must  be  earning  more  than 
they  are  being  paid.  Not  that  this  is  the 
whole  of  the  matter  with  our  industrial 
conditions,  but  it  seems  to  be  a  potent  con- 
tributing factor. 

The  flange  lubricator  looks  like  a  good 
thing  when  taken  by  itself.  It  probably  is 
a  good  thing  or  so  many  would  not  be  in 
use.  But  isn't  it  possible  to  spoil  even  a 
good  thing  by  putting  it  into  bad  company? 
The  flange  lubricator  is  usually  applied 
to  the  front  p.iir  of  drivers  of  a  locomotive 
The  sand  pipe  delivers  sand  to  tlie  rails 
in  front  of  that  same  pair  of  wheels. 

When  we  want  to  do  rapid  grinding  we 


rub  a  combination  uf  oil  and  eJi;iery  on  the 
surface  to  be  ground  and  think  that  we  are 
doing  the  work  in  the  most  efficient  man- 
ner. 

There  has  been  no  means  yet  developed 
to  prevent  the  sand  that  is  put  on  the  rail 
from  mixing  in  with  and  adhering  to  the 
oil  that  is  put  on  the  flange.  The  com- 
bination cannot  fail  to  make  a  good  cutting 
and  grinding  compound  that  will  have  a 
tendency,  at  least,  to  cut  away  the  flange. 
That  is  what  some  close  observers  of  the 
subject  say.  Observers  whose  duties  keep 
them  in  the  roundhouse  and  on  the  road. 
Isn't  their  opinion  worthy  of  attention? 

The  remedy,  if  both  sand  and  oil  are  to 
be  used,  is  to  drop  the  sand  in  front  of  the 
second  driver,  instead  of  in  front  of  the 
first.  This  is  not  quite  in  accord  with 
the  practice  of  the  ancients,  but  there  are 
other  things  in  which  we  do  not  follow  in 
their  footsteps.  So,  it  might  possibly  be 
of  advantage  to  bring  in  another  variant 
in  this  particular  also. 

From  what  little  I  have  been  able  to  see, 
I  am  rather  inclined  to  think  that  the 
roundhouse  men  are  right  when  they  object 
to  the  combination  of  oil  and  sand  as  a 
smear   for   driver   flanges. 

It  has  always  seemed  strange  to  me 
that  the  users  of  tools  and  machines  are 
not  consulted  more  frequently  than  they 
are  by  designers.  If  tliere  is  an  un- 
handy thing  about  a  tool  that  looks  well 
and  is  easy  to  build,  its  unhandiness  is  apt 
to  be  perpetuated  in  future  designs.  And, 
sometimes,  this  is  even  perpetuated  because 
of  precedent  and  a  conservative  clinging 
to  what  is  and  what  has  been. 

This  is  very  apt  to  be  the  case  with  cab 
fittings.  The  general  position  of  cab  fit- 
tings are  indicated  only  on  the  drawings, 
and  it  is  left  to  the  ingenuity  of  the  pipe 
fitter  to  put  them  in  place.  And  a  change 
of  location   may   mean  more  trouble  than 

a  little  to  the  pipe  man.     But 

Well,  let  us  take  the  engineer's  brake 
valve  as  an  example.  It  is  usually  placed 
just  inside  the  line  of  the  back  head,  and 
handy  to  the  engineer  when  he  is  running 
ahead.  But  if  he  has  much  backward  run- 
ning to  do.  the  brake  handle  is  too  far 
away  to  be  reached  conveniently  when  he 
is  leaning  well  out  of  the  window,  and  the 
best  he  can  do  is  to  look,  take  a  jab  at  the 
brakes,  let  go  and  look  again ;  a  cycle  of 
action  that  cannot  be  very  vociferously 
claimed  to  be  a  first  class  contributor  to 
safety  first. 

So  why  not  throw  looks  and  precedent 
to  the  winds  and  move  the  brake  valve 
well  out  toward  the  side  of  the  cab,  where 
the  backward-looking  engineer  can  reach 
it  and  keep  control  of  the  brakes?  We 
have  done  more  revolutionary  things  than 
that,  and  it  is  always  well  to  remember 
that  convenience  contributes  to  safetv. 
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New  and  Improved  Shop  Devices  for  Railroad  Work 

Tool  for  Shaping  Packing  Rings — Water  Front  for  Ferguson  Furnace — Fltie  Gauge — Twist 

Drill  for  Drilling  Flue  Sheets 


Tool  for  Shaping  Packing  Rings 

The  tiiiisliiiig  or  forming  of  L-shaped 
packing  rings  usually  involves  the  care- 
ful adjusting  of  the  tool  and  the  use  of  a 
gauge  for  each  ring  that  is  cut,  or  else  the 


-  z'A 


in.  high  that  is  threaded  for  a  -Jii-in  set- 
screw.  The  end  is  slotted  out  with  a  rec- 
tangular hole  for  the  reception  of  the  cut- 
ting tools  that  measures  \y%  in.  by  ^-in. 
with  a  depth  of  15^  in. 


TOOL   FOR    SHAPING   PACKING   RINGS 


making  of  a  special  tool  with  its  cutting 
edges  ground  to  a  gauge.  When  such  a 
tool  becomes  dull  and  has  to  be  reground, 
the  work  required  is  nearly  as  great  and 
involves  the  same  amount  of  care  as  the 
making  of  a  new  tool. 

With   the   tool    here   shown   all   of   this 
work    is    avoided    and    when    the    cutting 


The  cutting  tools  are  made  of  Vz-m. 
square  steel,  as  shown,  one  of  which  is 
longer  than  the  other.  The  cutting  edges 
of  these  tools  are  set  so  that  as  one  faces 
off  the  side  of  the  ring  the  other  will  cut 
to  the  depth  of  the  L.  With  this  no  forg- 
ing of  the  cutting  tool  is  required,  but 
simply  the  grinding  to  shape  of  a  piece  of 


WATER  FRONT  FOR   FERUGSON   FURNACE 


tools  have  been  set  they  can  be  used  until 
dulled,  in  the  same  way  as  a  special  cutter ; 
and  can  then  be  removed,  reground,  re- 
adjusted and  work  continued  with  them 
until  they  are  worn  out. 

The  tool  consists  of  a  holder  of  1  in.  by 
1J4  in.  steel  whose  shank  is  held  in  the  tool 
port  in  the  usual  way.  The  working  end 
is  enlarged  to  1  7/16  in.  with  a  base  5/16 


square  tool  steel  and  when  adjusted  with  a 
gauge  or  scale  they  are  held  in  place  by 
the  set  screw. 

Water  Front  for  Ferguson  Furnace 

The  water  front  is  a  necessity  for  the 
comfort  and  efficiency  of  the  men  working 
before  heating  furnaces.  The  old  method 
of   using   a    sheet   of   steel   over   which   a 


iilm  of  water  is  kept  flowing  is  more  or 
less  efficient  and  has  been  made  to  answer 
the  purpose,  but  it  is  sloppy  and  dirty. 
The  form  of  front  shown  in  the  accom- 
panying engraving  can  be  made  to  always 
present  a  cool  front  to  the  men  and  is  neat, 
clean  and  devoid  of  the  sloppiness  of  the 
old  front. 

It  is  formed  of  two  plates  riveted  to 
either  side  of  a  foundation  ring,  and  hav- 
ing a  horizontal  partition  between  the  two 
sheets  that  extends  from  the  ring  on  one 
side  to  within  a  few  inches  of  the  ring  on 
the  other.  The  water  is  admitted  near  the 
bottom  on  one  side,  flows  beneath  and  past 
the  end  of  the  partition  and  back  over  the 
top  of  the  same  to  a  point  above  the  inlet 
and  thence  into  the  outlet  and  overflow. 
The  two   sheets  need  no  staying  as   it   is 
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not  necessary  that  any  pressure  should  be 
put  upon  them.  The  face  temperature  can 
also  be  controlled  by  regulating  the  amount, 
of  flow  of  the  water. 

Flue  Gauges 

In  order  to  secure  a  proper  bead  at  the 
firebox  end  of  a  tube,  it  is  necessary  that 
they  should  be  properly  set ;  and,  then, 
when  they  have  been  beaded,  inspection  is 
difficult  and  because  of  the  difficulty  it  is 
apt  to  be  lax. 

In  order  to  meet  the  requirements  of 
proper  setting,  and  enable  the  beading  to 
be  properly  and  rapidly  inspected  the  three 
gauges  shown  in  the  accompanying  engrav- 
ing have  been  designed. 

The  lower  one  is  designed  to  set  against 
the  end  of  the  tube  and  regulate  the  amount 
of  its  projection  through  the  tube-sheet. 
With  the  edge  A  against  the  tube  and  the 
leg  B  against  the  tube-sheet  this  is  ac- 
complished. A  tube  projecting  this  dis- 
tance of  3/16  in.  through  the  sheet  offers 
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sufficient  metal  lor  the  formation  of  a  suit- 
able bead. 

The  middle  and  upper  gauges  are  really 
limit  gauges.  The  middle  one  shows  form 
of  the  largest  admissible  bead  and  the 
upper  one  the  smallest.     With  the  leg   C 


of  %-m.  diameter  of  the  upper  gauge  must 
not. 

Twist  Drill  for  Drillixc  Flue  Sheets 

The    drilling    of    tubesheets    should    be 
carefully  done.    The  old  method  of  punch- 


TVVIST    DRirj.    FOR    DRILLING    FLUE    SHFETS. 


put  into  the  tube  with  the  edge  D  against 
the  inner  surface  of  the  same  the  curve 
of  S/16-in.  diameter  of  the  middle  gauge 
must  set  down  over  the  bead  and  the  one 


ing  the  holes  to  nearly  the  proper  size  and 
then  reaming  has  the  advantage  of  rapidity 
of  execution  hut  is  possessed  of  the  dis- 
advantage   of   putting   stresses    and    strains 


in  the  metal  of  the  tubeshcet  that  are  not 
entirely  removed  by  the  reaming. 

A  new  method  that  is  giving  very  satis- 
factory results  consists  in  locating  the 
center  of  the  hole  and  punching  it  to  a 
diameter  of  -H-in. 

This  hole  serves  as  a  guide  for  the  teat 
at  the  end  of  the  three-groove  drill  shown 
in  the  engraving.  The  three-groove  drill 
has  the  advantage  of  always  having  a 
bearing  against  the  metal  being  drilled 
directly  opposite  the  cutting  edge,  so  that 
the  tendency  tc  run  out  and  drill  large  is 
reduced  to  a  minimum. 

The  diameter  of  the  drill  is  made  the 
same  as  that  of  the  tube,  which  allows 
1/16-in.  for  reaming. 

The  shank  is  of  the  ordinary  No.  5 
standard  Morse  Taper. 


Modern  Trend  in  Locomotive  Design* 

By  James  Partington.  Estimating  Engineer,  American  Locomotive  Company 

The   types,   weights   and   general   details  of  the  boiler  tubes  should  be  appro.ximately  grate.       Tliese     provide     a     considerable 

of  construction  of  locomotives  have  under-  within  the  following  limits :  amount    of    additional    heating    surface    in 

gone  striking  changes  in  the  last  20  years.  Out.  Dia.  of  tube     Distance  over  tube  sheets  the  most  effective  location,  i.  e.,  in  the  fire- 

These    changes    emphasize    the    necessity  2       in 18  ft.  0  in.  to  19  ft.  6  in.  box  and  contribute  toward  a  better  circula- 

which    faces   all    of   the    railroads    oi   the  2%    in 22  ft.  6  in.  to  24  ft.  6  in.  tion  of  water  over  the  firebo.K  crown. 

United    States   to   have    their    locomotives  2y2   in 28  ft.  0  in.  to  30  ft.  0  in.  Another   method   of   improving   circula- 

ciMiform   to   certain    prime    re(|nisites    thai          These     proportions    are    based    on     the  ''°"    ^'^^^    hecn    applied    on    a    number    of 

may  be  stated  as  follows :  evaporate     values     of     tubes     of     varying  recent    locomotives.      This    embodies    the 

1.  A  drawbar  pull  that  will  handle  the  lengths  and  can  serve  only  as  a  guide  in  application  of  a  horizontal  plate  laterally 
largest  tonnage  that  the  road  conditions  deciding  tube  diameters,  especially  for  the  '"  'he  boiler  shell  located  so  that  about 
will   permit.  intermediate    lengths    not    covered    by    the  one-half    of    the    tube    heating    surface    is 

2.  The  production  and  delivery  of  draw-  table  where  a  choice  of  either  of  two  above  this  plate,  the  balance  below  it,  caus- 
bar  horsepower   at   minimum   cost.  diameters  can  be  made  without  sacrificing  '"g  a  'ower  circulation  of  water  toward  the 

3.  Careful    designing    to    embody     road  elficiency.  back   tube   sheet  and   sides   of   firebox  and 
standards    to    meet    Interstate    Commerce           The  tendency   which   was   frequently  in-  <*"  HPPC  circulation  forward, 
requirements     and     to     keep     maintenance  dicated    after    the    introduction    of    super-  On  account  of  the  weight  necessary  to 
charges  down  to  a  minimum.  heaters,  to  curtail  the  steam  space  of  the  provide  for  boilers  of  ample  size  and  the 

To  meet  the  first  requirement  all  of  the  boiler    is    being    avoided    to    as    large    an  auxiliary    attachments    necessary    for    the 

physical   conditions   of   the   road   must   be  extent  as  possible  in  the  locomotive  of  to-  most   economic   production    of   steam,    the 

carefully    studied,    the   Iiorsepower    curves  day.     Sufficient  steam  space  and  a  throttle  weig'ht    of    the    machinery    parts    must    be 

of   different    tvpes    of    locomotives    at    the  designed  and  located  to  deliver  dry   steam  carefully  proportioned  to  keep  them  down 

speeds  they   will  have  to  operate  analyzed  'o    'he    superheater    are    recognized    items  to  a  safe  minimum.  This  has  causetl  a  de- 

and   the   type   that   best    fulfills   the   needs  having  an  important  bearing  on  the  perfor-  mand  for  the  employment  of  special  alloy 

of  the   service.  mance    of    the    locomotive.      The    type    of  steel    for    many    of    the    parts    subject    to 

In  designing  locomotives  to  meet  the  '^rottle  usually  applied  now  is  designed  severe  stress  and  fatigue.  To  secure  mate- 
first  requirement  all  the  physical  conditions  "^  P«™''  «"t^^"«  t°  *e  boiler  through  rials  which  can  be  readily  repaired  or  re- 
of  the  road  must  be  carefully  studied,  the  '^e  dome  without  removing  the  throttle.  placed  by  the  ordinary  railroad  shop,  the 
horsepower  curves  of  different  types  of  '^us  avoiding  the  use  of  an  auxiliary  or  present  trend  is  toward  the  employment  of 
locomotives  at  the  speed  thev  will  have  to  i'lspection  dome.  alloy  steels  which  will  give  the  required 
operate  analyzed  and  the  type  selected  that  P-'^^^"'  ^ay  locomotives  are  usually  de-  additional  strength  and  tenacity  without 
best  fulfills  the  needs  of  the  service.  The  ''^'"'^  '°  ^e  as  large  and  powerful  as  the  the  necessity  of  heat  treatment  of  these 
second  requirement  calls  for  a  careful  con-  ^^^bed,  bridges  and  clearances  will   per-  special   forgings. 

sideration  of  all  of  the  devices  which  make  '"''•  This  makes  it  necessary  to  apply  The  employment  of  a  booster  to  gam 
for  econoinv,  not  onlv  those  which  have  automatic  stokers  to  supply  the  large  additional  tractive  power  by  utilizing  the 
been  in  use  for  a  number  of  years  but  ^"1°""*  °^  "3'  consumed,  the  .limit  per  adhesive  weight  on  truck  wheels  and  the 
those  of  more  recent  introduction  A  ''O"""  ^°^  hand  firing  by  the  fireman  being  application  of  cylinders  on  the  tender  in 
more  careful  consideration  of  the  diameter  «hout  6,000  lbs.  a  number  of  cases,  may  be  noted  as  one 
of  tubes  as  a  factor  of  the  length  over  tube  I"  connection  with  the  economical  pro-  of  the  recent  developments  intended  to 
sheets  may  be  particularly  cited.  For  the  Auction  of  steam  there  are  a  number  of  provide  increased  tractive  power  for  emer- 
best  results  with  bituminous  coal  the  length  "*er  devices  coming  into  use  important  gencies,  such  as  short,  steep  grades,  start- 
among  which  may  be  mentioned.    The  ap-  ing  trains  on  a  grade,  etc.     In  designing 

'.Abstract  of  a  paper  presented  at  a  meeting  plication  of  two  or  three  thermic  syphons ;  locomotives  to  meet  the  third  requirement 

af  ^Vwp.'^f'^ews^^'■aTApr^'"''192:f.'  ^"«'"""  the  number  depending  on  the  width  of  the  —keeping  down  the  maintenance  charges— 
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the  cagiiiecrs  of  the  ra;!r..a(l^  and  oi  ihi 
locomotive  builders  are  giving  special  at- 
tention to  careful  determination  of  the 
stresses  in  all  parts  of  the  locomotive  and 
tender  and  securing  proiKirlions  and  ma- 
terials which  will  withstand  these  stresses 
and  avoid  costly  failures  in  service,  the 
adoption  of  designs  which  will  reduce  the 
number  of  parts  all  possible,  thus  keeping 
bolted   conections  down   to  a  minimum. 

Whether  the  design  of  locomotives  of 
the  future  will  continue  along  conventional 
lines  will  depend  largely  on  the  amount 
of  experimenting  that  may  be  done  aloni- 
new  lines  and  the  success  or  failure  of 
such  experiments. 

The  writer  believes  ue  will  see  ni  ire 
successful  adaptation  .if  three-cylinder  lo- 
comotives in  which  the  advantages  secured 
will  be  greater  and  the  complications  of 
construction  will  he  sinipliried.  Increased 
efficiency  will  also  be  sought  by  the  em- 
ployment of  higher  boiler  pressures  and 
higher  degrees  of  superheat.  To  secure 
higher  boiler  pressures  without  entailing 
prohibitive  increased  charges  for  boiler 
maintenance,  a  new  type  of  boiler  may 
be  necessary.  To  secure  higher  degrees 
of  superheat,  the  changes  involved  can 
readily  be  worked  out  ami  adapted  as  re- 
quired. 

It  may  be  that  the  merits  of  internal 
combustion  will  be  tested  out  on  our  rail- 
roads, although  the  complications  involved 
do  not  appeal  strongly  to  the  maintenance 
departments.  Several  locomotives  of  this 
type  are  being  developed  in  other  coun- 
tries. 

Progress  i.-  being  made  abroad  in  con- 
densing turbine  driven  locomotives  and 
the  results  thus  far  obtained  have  been  en- 
couraging. 

Further  improvements  in  the  draft  ap- 
pliances and  reduction  in  the  back  pres- 
sure of  exhaust  are  being  diligently  sought. 
The  improvement  of  I-.K-omotives  from  the 
standpoint  of  design  and  operation  is  a 
fascinating  subject  on  which  much  time 
and  study  has  been  ex^iended  in  the  past, 
is  being  expended  at  t'  e  present  time  and 
will  undoubtedly  attract  as  much  if  not 
greater  eflfort  in  the  future.  The  promise 
of  the  future   is  bright. 

Discissiox 
In  the  course  of  the  discussion  that  fol- 
lowed the  presentation  of  the  paper,  L.  D. 
.  Freeman,  Assistant  Superintendent  of  Mo- 
tive Power  of  the  Seaboard  Air  Line, 
stated  the  interesting  feature  in  the  de- 
sign of  modern  locomotives  is  found  in  a 
comparison  of  the  mountain  tvpe  locomo- 
tive of  the  Seaboard  Air  Line  with  loco- 
motive No.  50060  built  by  the  .\merican 
Locomotive  Company  in  1910.  In  1913 
the  largest  passenger  locomotive  on  the 
Seaboard  .\ir  Line  was  a  Pacific  type  of 
36.000  lb.  tractive  elTort.  the  maximum 
permissible  wheel  load  at  the  time  being 
47,000  lb  per  pair  of  driving  wheels,  ne- 
cessitating double-headins  on  regular 
trains. 


Based  on  the  proiHirtions  of  the  loc^mio- 
tive  No.  50000,  ten  .Mountain  type  loc>i- 
motives  were  built  in  1914  by  the  .\meri- 
can  Locomotive  Company  having  47.8(X) 
II).  tractive  power  and  weighing  209,000 
lb.  on  four  pair  of  drivers,  or  52.250  lb. 
average  per  pair,  which  is  still  the  maxi- 
mum permissible  wheel  load  on  that  road, 
.\fter  experience  with  these  locomotives 
live  more  were  built  in  1017  and  ten  more 
in   1922. 

The  performance  of  these  locomotives 
over  a  period  of  seven  years  indicates  that 
the  original  design  was  correct  and  no 
changes  were  found  necessary  in  the  two 
repeat  orders.  It  is  felt  that  in  view  of 
•his  performance  the  statement  that  the 
basic  principles  developed  in  the  design 
iif  locomotive  No.  .50000  were  correct  is 
tully   justified. 

The  locomotives  in  question  are  success- 
fully operating  over  a  very  congested  sec- 
tion of  single  track  regularly  handling  11 
steel  cars  weighing  75  tons  each  or  825 
tons  behind  tender  at  28  m.  p,  h.  over 
ruling  grades  of  1,1  per  cent  with  a  maxi- 
mum speed  restriction  of  50  m.  p.  h.  over 
a  division  of  154.7  miles,  making  an  aver- 
age speed  of  34.9  m.  p.  li.  On  the  next 
division  under  the  same  conditions  the 
train  is  handled  202.3  miles,  making  an 
average  speed  of  36.7  m.  p.  h.  When  con- 
ditions require,  these  locomotives  handle 
lip  to  13  cars  weighing  75  tons  each,  or 
P75  tons  behind  the  tender  over  the  1.1 
per  cent  ruling  grade  at  22  to  25  m.  p.  h. 
.Tid  maintain  the  regular  schedules. 

The  average  fuel  consumption  in  winter 
months  is  120  lb.  of  coal  per  locomotive 
mile  with  an  average  of  12  cars  per  train 
which  takes  into  account  the  varying  con- 
dition of  the  entire  group  of  locomotives 
of  this  class.  The  first  ten  locomotives 
have  performed  since  1914  a  total  average 
mileage  of  370.000  per  engine,  with  an 
average  mileage  between  the  general  re- 
pairs of  95,000  miles  and  in  a  few  excep- 
tional cases  of  ISO.OOO  miles,  indicating 
proper  design  of  details. 

Ill  recent  years  many  improvements 
tending  to  economy  in  steam  production 
have  been  made  in  the  locomotive  boiler 
by  the  addition  of  superheaters,  brick 
arches,  feedwatcr  heate-s.  niichaiiicil 
stokers,  power  grate  shakers  and  improve- 
ments in  grate  arrangements,  ash  pans  and 
front  ends. 

Unfortunately  the  same  degree  of  im- 
provement in  the  use  of  steam  in  locomo- 
tive cylinders  has  not  been  attained.  After 
nearly  a  hundred  years  of  locomotive 
building  we  have  still  retained  the  slide 
valve,  or  in  cylindrical  shape  the  piston 
valve,  to  admit  steam  to  and  to  exhaust 
steam  from  the  cylinders,  the  latter  with 
increased  cylinder  clearances.  The  most 
objectionable  feature  in  connectionable 
feature  in  connection  with  the  use  of  a 
single  slide  valve  or  piston  valve  is  the  fact 
that  when  the  valve  travel  is  decreased  to 
reduce  the  steam  cut-ofl  the  exhaust  closes 


earlier,  causing  high  back  pressure  and 
necessitating  comparatively  large  cylinder 
clearance  space  to  prevent  compression  in 
excess  of  boiler  pressure,  which  results  in 
considerable  loss  due  to  the  comparatively 
low  ratio  of  expansion  at  short  cut-off  and 
early  release  periods. 

Experiments  are  now  being  made  of  ap- 
plying to  a  locomotive  a  valve  arrangement 
consisting  of  four  valves  for  each  cylinder, 
two  for  intake  and  two  for  exhaust,  oper- 
ate^kby  a  modified  Walschaerts  valve  mo- 
tion, the  object  being  to  apply  the  best 
principles  of  the  four-valve  non-releasing 
Corliss  valve  mechanism  as  used  in  high 
speed  stationary  enghies  to  a  locomotive, 
with  a  view  of  reducing  the  cylinder  clear- 
ance, delaying  the  exhaust  closure  to  re- 
duce the  back  pressure  and  increase  the 
ratio  of  expansion  by  providing  a  constant 
point  of  exhaust  opening  independent  of 
the  point  of  cut-oflf  of  the  steam  inlet 
valves.  While  this  arrangement  is  still 
in  the  experimental  stage  it  appears  to 
point  the  way  for  a  substantial  increase 
in  steam  economy  for  locomotives. 


French  Try  Railway  Radio  Outfits 

111  recent  tests  carried  out  by  the  Com- 
pagnie  du  Nord  under  direction  of  the 
French  Ministry  of  Public  Works,  ex- 
perimenters succeeded  in  transmitting 
orders  from  different  points  in  the  station 
at  Bourget-Triage  to  the  switching  towers 
up  to  a  distance  of  over  400  yards.  Ac- 
cording to  reports  of  the  United  States 
Consul  at  Bordeaux,  portable  apparatus 
used  is  described  as  consisting  of  an  an- 
tenna in  a  frame,  a  commutator,  a  stick 
tipped  with  iron  to  place  in  the  ground, 
and  a  microphone,  the  total  weight  of 
which  was  15  pounds.  Other  experiments 
were  made  between  places  in  the  station 
and  a  train  moving  at  a  speed  of  19  miles 
per  hour.  The  results  were  satisfactory  as 
far  as  hearing  the  messages  was  concerned. 
They  could  be  heard  satisfactorily  during 
the  entire  time  the  train  remained  in 
motion  for  a  distance  of  over  10  miles, 
irrespective  of  the  speed  of  the  train. 


English  Turbo-Electric  Locomotive 
Interesting  details  are  at  hand  during 
.\pril  in  connection  with  trials  on  the  Lon- 
don &  Northwestern  Railway  of  England, 
of  a  turbo-electric  locomotive  weighing 
about  30,000  lbs.,  with  a  length  of  69  ft. 
7  ins.  The  boiler,  which  is  placed  in 
front,  has  a  working  pressure  of  200  lbs., 
and  is  equipped  with  a  superheater.  The 
main  three-phase  turbo-generator  and  also 
the  auxiliary  exciting  turbo-generator  are 
in  front.  There  are  four  275  horsepower 
electric  motors,  two  of  which  drive  the 
front  wheels  and  two  those  of  the  back.  A 
specially  constructed  condenser  receives 
the  exhaust  steam  which  is  used  in  heating 
the  water  supplied  to  the  boiler.  The  ex- 
act data  in  regard  to  economy  in  fuel  and 
water  is  not  yet  at  hand. 
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Important  Decision  Affecting  the  Action  of  the. 

Labor  Board 

Injunction  Granted  to  the  Pennsylvania  Railroad  Company  Against  a  Decision  of  the  United 

States  Labor  Board  Sustained  by  the  United  States  District  Court 

at  Chicago — Case  Likely  to  Go  to  the  Supreme  Court 


It  will  be  recalled  that  the  Pennsylvania 
officials  decided  last  year  to  deal  with 
its  employees  directly  on  any  question  af- 
fecting the  mutual  interests  and  outlined  a 
general  regulation  in  regard  to  the  selec- 
tion of  representatives  of  the  railroad 
men  from  those  only  who  were  actually 
engaged  in  the  employ  of  the  company. 
It  was  clearly  understood  that  the  com- 
pany decided  to  meet  with  no  officials  of 
the  labor  unions  who  were  not  employees. 
The  Labor  Board  had  ordered  the  various 
roads  to  receive  all  complaints  in  regard 
to  wages  or  working  agreements  submit- 
ted and  to  meet  with  the  men  with  a  view 
to  arrive  at  amicable  agreements  in  re- 
gard to  questions  that  might  be  in  dispute, 
and  failing  to  do  so  such  questions  might 
then  be  submitted  to  the  consideration  of 
the  Labor  Board. 

The  representatives  of  the  union  officials 
including  some  of  the  heads  of  the  labor 
unions  went  before  the  Labor  Board 
claiming  that  the  Pennsylvania  railroad 
officials  had  refused  to  meet  with  repre- 
sentatives of  the  employees.  After  a  full 
hearing  of  both  sides  of  the  matter  in 
dispute  the  Board  issued  a  decision  which 
the  Pennsylvania  claimed  was  an  attack  on 
the  management  and  went  into  the  Federal 
Court  and  obtained  a  preliminary  injunc- 
tion prohibiting  the  Board  from  making 
public  its  decision,  on  the  ground  that  the 
Labor  Board  had  exceeded  its  legal 
powers  by  reason  of  attempting  to  dictate 
particular  conditions  in  which  the  election 
of  the  representatives  of  the  employees 
should  be  made.  The  attorneys  for  both 
sides  are  preparing  proposals  for  an  order 
carrying  the  rulings  into  effect.  The  court 
has  granted  the  request.  The  decision  of 
the  court  meanwhile  holds  that  the  United 
States  Labor  Board  has  exceeded  its 
powers  in  taking  up  cases  which  had  been 
referred  to  it  by  only  one  side  of  the  rep- 
resentatives in  a  matter  in  dispute.  James 
M.  Beck,  solicitor  general  of  the  Depart- 
ment of  Justice,  will  determine  the  course 
of  the  Government  in  the  future  conduct 
of  the  questions  involved. 

In  denying  the  petition  of  the  Railroad 
Labor  Board  that  the  injunction  granted 
the  Pennsylvania  railroad  be  dismissed, 
the  following  are  the  chief  points  of  the 
decision  as  issued  by  Judge  George  T. 
Page,  United  States  District  Court.  Chi- 
ca.cro : 

This     is     a    bill    by     the     Pennsylvania 


Railroad  Compan\  against  the  Labor 
Board  and  its  members  to  enjoin  them 
from  functioning  as  a  Board  generally, 
and  specifically  from  exercising  the  as- 
serted right  to  control  the  selection  of  the 
conferees  provided  for. in  Section  301  of 
the  Transportation  Act. 

Two  claims  are  urged:  U)  That  the 
act  is  unconstitutional  if.  and  in  so  far 
as,  it  attempts  to  impose  compulsory  arbi- 
tration ;  (2)  That  the  act  gives  the  Board 
no  right  on  c.r-partc  submission,  nor  on 
its  own  motion,  to  do  any  act  imder  Sec- 
tion 301. 

Defendant  move  to  dismiss  the  bill,  and 
urge:  (1)  That  the  Labor  Board  is  an 
administrative  arm  of  the  Government 
over  which  the  courts  have  no  jurisdic- 
tion: (2)  That  the  Board  had  the  power 
exercised  by  it  under  Decisions  119  (Ex- 
hibit 2)    and  218   (Exhibit  4). 

Defendant's  so-called  answer  is  no  more 
than  a  statement  of  grounds  urged  for 
dismissal,  with  the  orders  and  decisions 
referred  to  in  the  bill  attached. 

What  the  Board  is  shown  on  the  ex- 
hibits filed,  and  the  only  authority  there- 
fore is  found  in  Title  III  of  the  Trans- 
portation Act. 

I,  The  Transportation  Act  is  entitled: 
"An  Act"  (a)  "to  provide  for  the  termi- 
nation of  Federal  control  of  the  rail- 
roads" ;  (b)  "to  provide  for  the  settlement 
of  disputes  between  carriers  and  their  em- 
ployees"; (c)  "to  further  amend  the  Com- 
merce Act  of  1887."  (41  States  at  L.  p. 
457,  approved  Feb.  8.  1920.)  Title  III 
creates  the  Labor  Board  and  other 
Boards,  and  also  covers  the  subject  matter 
of  "Disputes  betw-een  carriers  and  their 
employees." 

II.  The  Adjustment  Boards  that  may 
be  established  under  Section  303  of  Title 
III  have  not  been  appointed  so  that  the 
powers  vested  in  the  Labor  Board  under 
Section  303  need  not  be  considered. 

Sections  301.  307.  308  and  313  have, 
in  the  main,  been  made  the  subject  of  at- 
tack and  discussion. 

In  arriving  at  the  purpose  of  Congress 
and  the  right  interpretation  of  the  act,  it 
will  be  helpful  to  look  briefly  at  previous 
legislation,  and  the  conditions  that  pro- 
duced  such  legislation. 

In  1887,  the  regulation  of  common  car- 
riers in  their  relations  to  the  public, 
particularly  as  to  rates  and  service,  was 
inaugurated   by  the  passage  of  the   Inter- 


state Commerce  Commission  Act.  That 
act  has  been  extensively  amended  from 
time  to  time,  and  Title  IV  of  the  Trans- 
portation Act  consists  wholly  of  such 
amendments.  At  other  times.  Congress 
has  legislated  upon  the  question  of  safety 
appliances  and  other  related  matters. 

In  188S,  1898  and  1913,  acts  were  passed 
for  the  appointment  of  boards  of  arbi- 
tration. In  none  of  those  acts  were  there 
any  compulsory  submission  to  arbitration 
or  mediation.  These  acts  seem  to  have 
been  produced  by  conditions  in  the  rela- 
tions between  the  carriers  and  their  em- 
ployees, and  were  for  the  purpose  of  pre- 
venting the  interruption  of  business  and 
consequent  inconvenience  and  loss  to  the 
public. 

The  exigencies  of  the  late  war  made  it 
necessary  that  the  Government  should 
take  over  the  operation  of  the  railroad 
and  produced  the  "Federal  Control  Act" 
in  1918.  The  termination  of  Federal  con- 
trol is  provided  for  in  Title  II  of  the 
Transportation  .Act. 

Late  in  1916,  after  a  conference  for  the 
purpose  of  adjusting  disputes  between  the 
carriers  and  their  employees  had  failed 
and  steps  were  being  taken  to  call  a  gen- 
eral strike,  the  President  said  to  Congress 
that  there  were  no  resources  at  law  at  his 
disposal  for  compulsory  arbitration  to 
prevent  commercial  disaster,  property  in- 
jury and  the  personal  suffering  of  all,  not 
to  say  starvation,  which  would  be  brought 
to  many  among  the  vast  body  of  people  if 
the  strike  was  not  prevented,  and  asked 
for  legislation.  Congress  responded  with 
the  Adamson  law. 

That  law  has  been  the  subject  of  wide 
discussion,  and  it  is  not  necessary  to  dwelV 
upon  it  here,  except  to  note  that  Congress 
there  provided  for  an  eight-hour  day.  and 
made  other  provisions  that  resulted  in  the 
actual  raising  of  the  wages  of  the  em- 
ployees of  carriers.  The  Supreme  Court 
sustained  that  act  in  Wilson  v.  Nnc.  243 
U.  S.  332.  The  majorit>'  opinion  was  pre- 
sented by  the  Chief  Justice.  Strong  dis- 
senting opinions  were  written,  denying  the 
constitutionality  of   the   act. 

Not  only  because  of  the  diversity  of 
opinion  expressed  in  the  new  case,  but 
because  of  its  wide  public  dis- 
cussion. Congress  must  have  had  clearly 
before  it  the  question  as  to  the  conditions 
under  which  it  had  the  right,  if  at  all,  to 
establish    machinery   bv   which    to    compel 
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the  tuiiipulsory  lixing  of  wages,  rules,  etc., 
as  lK>tvveen  carriers  and  their  employees. 

I  am  of  opinion  that  when  Congress 
framed  and  adopted  Section  301  it  did  so 
with  the  deliberate  intention  of  imposing, 
as  the  plain  language  of  the  act  indicates, 
the  duty  on  all  carriers  and  their  officers, 
employees  and  agents  to  exercise  every 
reasonable  effort  and  adopt  every  available 
means  to  avoid  any  interruption  of  the 
business  of  any  carrier  growing  out  of 
any  dispute  between  the  carriers  and  their 
employees,  and  that  Congress  intended 
that  all  such  disputes  should  be  consid- 
ered, and,  if  possible,  decided  in  con- 
ference solely  between  a  carrier  and 
representatives  of  its  employees  directly 
interested  in  the  dispute,  and  that,  as 
hereinafter  noted,  the  only  power  given  to 
the  Labor  Board  under  that  section  was 
to  hear  and  decide  a  dispute  which  the 
conferees  provided  tor  in  Section  301 
were  unable  to  decide  and  then  only  in  the 
event  that  the  parties  jointly  referred  the 
matter  to  the  Board. 

The  further  conclusions  is  inevitable 
that  the  Labor  Board  was  without  power 
to  intervene  in  any  way  in  the  proceedings 
ccinteniplated  by  Section  301  preceding  a 
reference  to  it  jointly  by  the  parties,  ex- 
cept that  the  Board  might  on  its  own  mo- 
tion suspend  the  operation  of  a  decision  by 
the  parties  if  it  was  of  the  opinion  that 
such  a  decision  as  to  salaries  and  wages 
would  make  a  readjustment  of  the  rates 
of  any  carrier  necessary,  and  thereupon  as 
soon  as  practicable  affirm  or  modify  such 
suspended    decision    (Sec.    307b). 

It  is,  in  a  general  way.  claimed  that  the 
Board  has  the  right  to  direct  or  control 
the  method  of  selecting  the  representatives 
of  the  employees  under  Section  301,  under 
the  provisions  of  Section  308  (4),  which 
is  as  follows : 

The  Labor  Board  "May  make  regula- 
tions necessary  for  the  efficient  execution 
of  the  fimctions  vested  in  it  by  this  title." 

The  meaning  of  that  language  is  too 
plain  tn  need  interpretation  or  construc- 
tion. 

Section  307  (b)  authorizes  the  interven- 
tion of  the  Labor  Board  in  precisely  the 
same  manner  as  provided  in  Section  307 
(a)  for  the  purpose  nf  deciding  "all  dis- 
putes with  respect  to  the  wages  or  salaries 
of  employees  or  subordinate  officials  of 
carriers,  not  decided  as  provided  in  Sec- 
tion 301." 

In  considering  the  intent  of  Congress  as 
to  the  force  of  the  Labor  Board's  decision 
as  t.>  'ther  matters  than  those  jointly  sub- 
mitted to  them  under  Section  301.  there 
are  twx)  views  pressing  upon  the  minds  of 
the  court  for  consideration : 

d)  Do  the  provisions  of  the  act  au- 
thorize the  Labor  Board  merely  to  hear, 
determine  and  publish  in  an  advisory 
decision  that  which  in  its  opinion  would 
be  a  fair  and  just  wage,  or  what  would  be 
a  fair  and  just  solution  of  disputes  involv- 


ing grievances,  rules  or  working  condi- 
tions? or 

(2)  Does  the  act  authorize  the  Labor 
Board  to  make  such  findings,  and  to  ren- 
der such  decisions  and  judgments  as  will 
make  its  determination  upon  those  ques- 
tions final  and  binding,  so  that  a  rule  de- 
termine<l  U>  l)e  a  fair  and  reasonable  rule 
by  the  Board,  shall  thereafter  be  a  govern- 
ing rule  between  the  parties,  and  so  that 
a  wage  determined  to  be  a  fair  and  rea- 
sonable wage  shall  thereafter  be  the  wage 
that  shall  be  paid  by  the  carrier,  and  that 
shall  be  accepted  by  the  employees,  and 
that  may  he  recovered  in  the  courts  ? 

The  appointment  or  method  of  election 
of  conferees  under  Section  301  was  not 
one  of  the  functions  delegated  to  the 
Board,  and  therefore  it  had  not  the  right 
to  make  the  regulations  provided  for  in 
Division  No.  218  on  pages  8,  9  and  19.  I 
am  of  opinion  that  the  purpose  of  section 
301  was  to  leave  to  the  carrier  and  its  em- 
ployees full  liberty  to  get  together  in  their 
own  way. 

The  language  of  Section  307  strongly 
supports  my  conclusion  upon  Section  301. 
because  Section  307  makes  ample  provi- 
sion for  intervention  on  the  part  of  the 
Labor  Board  in  all  cases  arising  under  the 
Act  where  the  carrier  and  the  employees 
have  failed  to  compose  their  difficulties  or 
upon  such  failure  to  join  in  a  submission 
to  tlie  Lalxir  Board,  as  provided  in  Section 
301.  This  will  more  fully  appear  from  the 
following  discussion  ; 

III.  As  noted  above,  no  Adjustment 
Board  has  been  appointed",  therefore.  Sec- 
tion 307  may  be  read  without  consideration 
of  the  provisions  therein  relating  to  the 
Adjustment  Board.  Such  a  reading  shows 
that  the  Labor  Board  shall  receive  for 
hearing,  and  as  soon  as  practicable  and 
with  due  diligence  decide,  any  dispute  in- 
volving grievances,  rules  or  working  con- 
ditions which  is  not  decided  as  provided  in 
Section  301,  under  the  following  circum- 
stonces : 

"(1)  L^pon  the  application  of  the  chief 
executive  of  any  carrier  or  organization 
of  employees  or  subordinate  officials  whose 
members  are  directly  interested  in  the  dis- 
pute; 

"(2)  Upon  a  written  petition  signed  by 
not  less  than  100  unorganized  employees 
or  subordinate  officials  directly  interested 
in  the  dispute :  or 

"(3)  Upon  the  Labor  Board's  own 
motion  if  it  is  of  the  opinion  that  the  dis- 
pute is  likely  substantially  to  interrupt 
commerce." 

There  is  no  direct  provision  in  the  act 
that  decisions  by  the  Board  shall  be  final 
and  have  the  binding  force  of  decrees  to 
be  performed.  Nor  is  there  any  provision 
that  that  which  is  determined  to  be  a  just 
and  reasonable  wage  or  rule  shall  thereaf- 
ter be  the  wage,  or  the  rule,  between  the 
carrier  and  its  employees  and  upon  which 
either  may  maintain  an  action  in  the  courts. 
There  is  no  provision  for  the  enforcement 


of  the  terms  of  the  decisions,  nor  any 
penalties  for  their  violation,  except  the 
publication  provided  for  in  Section  313, 
if  that  may  be  considered  a  penalty. 

All  those  matters  seem  to  me  to  indicate 
that  the  decisions  are  only  advisory. 

On  the  other  hand.  Section  307  (d)  pro- 
vides that : 

".\II  decisions  of  the  Labor  Board  *  *  * 
shall  establish  rates  of  wages  and  salaries 
and  standards  of  working  conditions  whicli 
in  the  opinion  of  the  Board  are  just  and 
reasonable." 

Nevertheless,  I  have  reached  the  con- 
clusion that  it  was  the  belief  of  Congress 
that  the  results  desired  by  the  legislation 
could  be  attained  through  the  force  of 
public  opinion  and  that  that  public  opinion 
would  follow  the  publication  made  as  pro- 
vided in  Sections  307-(c)  and  313,  and 
would  support  the  decisions  of  a  board, 
composed  of  men  each  of  whom  would 
have  special  knowledge  of  the  difficulties 
within  and  the  necessities  of  the  group 
that  he  was  chosen  to  represent.  I  am 
further  of  the  opinion  that,  acting  upon 
that  belief.  Congress  provided  in  Section 
307  (d)  for  a  wide  and  searching  inves- 
tigation so  that  the  Board  would  have  be- 
fore it  all  the  facts  necessary  to  enable  it 
to  reach  just  and  reasonable  decisions  upon 
every  dispute. 

I\'.  The  remaining,  and  of  course 
fundamental,  question  in  this  case  is 
whether  or  not  the  act  is  within  the  consti- 
tutional power  of  Congress  to  regulate 
commerce.  In  Gibbon  v.  Ogden,  22  U.  S. 
1  Chief  Justice  Marshal  said : 

"Commerce,  undoubtedly,  is  traffic,  but 
it  is  something  more — it  is  intercourse.  It 
describes  the  commercial  intercourse  be- 
tween nations,  *  *  *  and  is  regulated  by 
prescribing  rules  for  carrying  on  that  in- 
tercourse." (p.  188.) 

After  an  extended  discussion,  the  court 
further  said  (p.  195)  : 

"We  are  now  arrived  at  the  inquiry — 
what  is  this  power?  It  is  the  power  to 
regulate ;  that  is.  to  prescribe  the  rule  by 
which  commerce  is  to  be  governed.  This 
power,  like  all  others  vested  in  Congress 
is  complete  in  itself,  may  be  exercised  to 
its  usual  extent,  and  acknowledges  no  limi- 
tations, other  than  are  prescribed  in  the 
constitution." 

L^ndoubtedly  some  character  of  inter- 
course by  transportation  is  involved  in 
every  completed  commercial  transaction. 
Boys  trading  upon  the  playground ;  people 
trading  in  the  market  places  make  and  lay 
the  way  for  their  transactions  by  discus- 
sion or  correspondence,  but  the  commercial 
transaction  must  somehow,  somewhere  be 
completed  by  delivery.  It  may  be  the  mere 
passage  of  the  commodity  involved  in  the 
trade  from  the  pocket  of  one  by  hand  to 
the  hand  of  another,  or  it  may  be  the 
carrying  across  the  continent  of  bulky  com- 
modities involving  every  kind  and  charac- 
ter of  handling  and  transporting  devices 
and  of  men  engaged  in  many  kinds  of  em- 
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ploAinent.  but  whatLVcr  be  the  character 
of  the  transaction,  wliethcr  it  is  great  or 
small,  the  instruments,  of  intercourse  and 
transportation  are  indispensable  elements 
in  every  commercial  transaction. 

If  the  common  carrier  system  of  this 
country  may  lawfully  be  stopped  for  one 
hour  by  the  carrier  or  by  the  employees, 
organized  or  unorf;anized,  not  by  reason 
of  any  necessity  in  the  business  of  com- 
mon carrying,  but  because  either  party 
wills  it,  or  through  the  disagreement  of 
the  parties,  that  it  may  be  stopped  for  the 
same  reason  or  for  no  reason  at  all  for  an 
indefinite  period  or  perpetually,  and  the 
constitutional  power  of  Congress  would  be 
as  impotent  and  useless  as  a  dead  hand 
upon  the  ship's  rudder  in  a  storm. 

In  the  case  of  Wilson  v.  New,  243  U.  S. 
332,  the  constitutionality  of  the  Adamson 
Act  was  challenged  by  some  of  the  dis- 
senting justices  upon  the  ground  that  it 
violated  the  Fifth  Amendment,  first,  be- 
cause an  attempt  tu  fix  any  wage  is  in 
violation  of  the  right  of  private  contract. 
and  second,  that  the  provision  of  the 
Adamson  Act  that  only  an  eight-hour';, 
service  by  an  employee  should  be  given 
for  ten  hours'  pay  was  in  violation  of  the 
inhibition  in  the  Constitution  against 
taking  propcrtx'  without  due  process  nf 
law :  The  argument  then  was  that  the  act. 
with  due  investigation  on  the  part  nf  C'l  n- 
gress  or  under  its  authority  as  to  the 
conditions  of  pay  and  employment  by  the 
carrying  trade,  wrongfully  and  arbitrarily 
.gave  to  the  employees  some  $60O.(X)O.0Of!  oi 
the  carrier's  money.  The  method  that  w  as 
then  asserted  to  have  been  an  arbitrary 
exercise  of  power  is  not  present  in  thi^ 
case.  The  act  here,  on  the  contrary,  makes 
very  careful  provision,  as  hereinbefore 
shown,  for  the  selection,  of  a  well-qualified 
board,  prescribes  a  wide  lield  of  investi- 
gation and  a  careful  consideration  uf  every 
element  involved,  to  the  end  that  conclu- 
sions may  and  shall  be  reached  by  the 
Labor  Board  which  shall  be  just  and 
reasonable 

There  is,  and  can  be.  no  conflict  between 
the  I-'ifth  Amendment  and  the  commerce 
regulation  clause  of  the  Constitution  be- 
cause whenever  men  and  property  enter 
into  and  become  a  part  of  an  interstate 
common  carrier  system,  they  so  far  lose 
their  private  character  that  they  become 
wholly  subject  to  all  reasonable  regulatory 
measures  prescribed  by  Congress.  Motion 
to  dismiss  is  denied. 

Judge  Page's  decision  seriously  aflfects 
the  members  of  the  Labor  Board,  but 
they  refuse  commenting  on  it  until  they 
have  had  a  full  opportunity  to  carefully 
scrutinize  the  opinion.  It  is  currently  re- 
ported, however,  that  an  appeal  will  be 
taken  to  the  United  States  Supreme 
Court,  but  naturally  the  Attorney  Gen- 
eral will  first  act  as  advisor  in  the  mat- 
ter on  the  various  important  points  in- 
volved. 


Shippiing  Railroad  Cars  to  Alaska 

Tlie  accompanying  illustration  shows  a 
125-ton  crane  on  one  of  Seattle's  half-mile 
long  docks  lifting  a  railroad  car  onto  a 
ship  to  be  transported  to  Alaska  to  be- 
come a  part  of  the  equipment  for  the  new 
Government  railroad  there,  which  has  just 
been  opened  between  Seward  on  the  ocean 
and  Fairbanks  in  the  interior.  All  rail- 
road construction  material  and  supplies 
for  this  project,  which  cost  $56,000,000. 
were  moved  from  Seattle. 

The  Alaska  railroad  is  now  completed, 
and  traffic  is  maintained  over  the  entire 
line  from  Seward  to  Fairbanks,  a  dis- 
tance of  471  miles.  .Seward  is  an  ice-free 
port.  Branches  bring  the  total  mileage  to 
nearl\-  600  miles.     An   extensive  territory 


amount  222,712Xt72  tons  were  made  up  of 
agricultural  products,  878,645,798  tons  of 
mining  products,  333,150,182  tons  of  man- 
ufactured and  miscellaneous  articles,  148,- 
138,456  of  lumber  products,  41,794,508  of 
animals  and  their  products,  and  67,165,435 
of  general  merchandise. 

The  total  tonnage  carried  as  compared 
with  the  figures  of  1920  showed  an  aver- 
age decrease  of  about  25  per  cent.,  but 
the  haulage  of  agricultural  products 
showed  an  increase  of  L2  per  cent. 

The  total  number  of  carloads  of  rev- 
enue freight  carried  was  49,834,619.  Of 
this  numl>er  25,733,740  were  carried  in 
Fasten!  territory.  1,668,177  in  the  Po- 
cahontas   regior..    ^,449,406    in    the    South- 


.SIIlI'PlNii    K.\;l.ROA]i    CARS    TO    A^.^SKA. 


rich  in  mining  and  farming  is  being 
oi)ened  up.  Seward  coal  fields  containing 
vast  areas  of  high-grade  bituminous  coal 
is  looked  forward  to  be  a  great  acquisi- 
tion to  the  Pacific  coast,  which,  as  is  well 
known,  is  lacking  coal.  Extensive  lignite 
liclds  also  will  supply  the  interior  country 
with  fuel  for  industrial  and  domestic  pur- 
lioses,  displacing  wood,  which  has  been 
rapidly  disappearing  from  around  the 
UK  re  settled  districts.  The  opening  of 
the  completed  railroad  by  President 
Harding,  accompanied  by  other  high  oflS- 
eials,  will  call  marked  attention  to  this 
notable  achievement  in  railroading,  that 
will  be  of  incalculaljle  benefit  to  Alaska, 
;ind,  doubtless,  will  induce  a  large  influx 
■  f  new  settlers. 


ern    district,    and    15.983,296    in    Western 

territorv. 


What  Work  Railroads  Did  in  the  Year 
1921 

In  1921  the  Class  1  steam  railroads 
carried  1.691,617,051  tons  of  freight,  ac- 
cording to  a  report  issued  by  the  Inter- 
state    Commerce     Commission.       Of     this 


Electrification  of  Chicago  Terminals 

Stockholders  .if  the  Illinois  Central 
Railroad  have  voted  their  approval  of  a 
plan  to  issue  $50,000,000  in  preferred 
stock  to  finance  electrification  of  Chicago 
terminals.  Members  of  the  board  of  di- 
rectors predicted  that  work  will  start  in 
ninety  days. 

The  electrification  project  marks  the 
first  step  in  a  program  outlined  by  the 
road  and  city  >ifficials  to  give  Chicago  the 
greatest  water  front  in  America.  Under 
the  contract  the  road  will  spend  more  than 
$80,000,000.  It  will  receive  in  return 
riparian  right":  and  title  to  made  land  along 
the  shore.  On  adjoining  land,  the  park 
board  will  erect  a  harbor,  nine  bathing 
beaches   and   motor-boat   courses. 

The  operations  will  give  employment  to 
a  large  number  of  skilled  as  well  as  un- 
skilled later,  oi  which  there  is  still  a 
considerable  anK'unt  in  Chicago. 
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Notes  on  Domestic  Railroads 


Radio  Tests  on  the  Lackawanna 
A  series  of  tests  with  a  view  to  deter- 
mine whether  a  swiftly  moving  train  could 
be  kept  in  touch  with  wireless  stations 
were  made  last  month  on  the  Delaware, 
Lackawanna  &  Western  Railroad.  The 
tests  were  made  under  the  supervision  of 
David  W.  Richardson  of  Princeton  Uni- 
versity, and  a  car  was  equipped  with  three 
4'/2  inch,  (>-wire  cages,  one  on  each  side 
and  one  in  the  center.  A  15-watt  phone  set 
was  installed  and  a  detector  two-step  am- 
.  plifier,  in  conjunction  with  a  regenerative 
set.  Conversations  were  kept  up  all  the 
way  from  Jersey  City,  N.  J.,  to  Scr.nuou, 
Pa.  In  the  Bergen  tunnel,  nearly  a  mile 
long,  local  stations  and  even  ships  were 
distinctly  heard.  As  an  emergency  means 
of  communication  the  future  is  fidl  of  pos- 
sibilities. 


New   Shops  and    Other   Accessories  in 
the  West 

Construction  work  is  reported  to  have 
been  begun  on  an  extensive  shop  plant  for 
locomotive  and  rolling  stock  repairs 
and  renewals  at  Denver,  Colo.,  to  accom- 
modate the  Western  lines  of  the  Chicago, 
Burlingthon  &  Quincy  and  also  that  of 
the  Colorado  &  Southern.  The  buildings 
and  new  equipment  involve  an  expendi- 
ture of  over  $2,000,000.  The  Peninsular 
Railway  has  on  the  way  a  new  machine 
and  repair  shop  to  be  erected  at  Shelton, 
Wash.,  which,  including  machinery,  will 
cost  about  $100,000.  The  Chicago,  Milwau- 
kee &  St.  Paul  has  also  extensive  plans 
for  shop  extensions  and  new  equipment, 
which,  together  with  the  relaying  of  the 
main  line  between  Seattle  and  Tacoma, 
Wash.,  will  cost  about  $10,000,000.  To 
these  may  be  added  $400,000  for  the  erec- 
tion of  an  ice  manufacturing  and  loading 
plant  for  the  Southern  Pacific  Company 
at  Bakersfield,  Cal.  A  contract  for  the 
erection  of  a  hospital  building  for  the  St. 
Louis-San  Francisco,  at  Springfield,  Mo., 
costing  $800,000;  and  the  construction  of 
a  4S0-ton  mechanical  coaling  station  and 
ash  handling  apparatus  for  the  Chicago  & 
Northwestern,  to  be  erected  at  Chicago 
avenue.  Chicago,  at  a  cost  of  $100,000. 


The   American   Locomotive    Company's 
Busy  Week 

In  addition  to  orders  for  new  locomo- 
tives ordered  during  .\pril,  some  of  which 
are  noticed  elsewhere,  the  last  week  in 
April  equaled  the  best  for  several  years. 
No  less  than  99  locomotives  were  ordered 
in  one  week.  This  is  said  to  be  more 
than  the  total  of  all  orders  placed  in  the 
LTnited  States  during  the  first  three  months 
of  the  present  year.  The  orders  were  as 
follows : 

Camp      Manufacturing      Company,      one 


prairie  type  locomotive ;  Norton  Griffith 
&  Co.,  five  four-wheel  tank  locomotives 
and  three  Mikado  type  locomotives ;  Ten- 
nessee Coal,  Iron  and  Railroad  Company, 
two  consolidation  type  locomotives,  one 
six-wheel  switching  locomotive  and  one 
six-coupled  double-ender  locomotive ;  Mo- 
bile &  Ohio,  ten  .Mikado  type  locomotives; 
-Mabama  Great  Southern,  ten  Mikado  type 
locomotives;  Cincinnati,  New  Orleans  & 
Texas  Pacific,  ten  Mikado  type  locomo- 
tives ;  New  York  Central,  35  eight-wheel 
switching  locomotives ;  New  York,  New 
Haven  &  Hartford,  15  eight- wheel  switch- 
ing locomotives ;  Long  Island,  six  eight- 
wheel    switching    locomotives. 


Increase  of  Orders  for   Locomotives 

The  demand  for  new  locomotives  is  in- 
creasing. .Among  others  tile  Baldwin  Lo- 
comotive Works  is  reported  to  have  re- 
ceived orders  for  25  consolidation  locomo- 
tives for  the  Philadelphia  &  Reading,  12 
saddle  tank,  4-whceled  switcher  locomo- 
tives for  shipments  to  Brazil,  and  2  of 
the  same  type  for  the  International  Paper 
Company.  The  Lima  Locomotive  Works 
has  received  an  order  for  40  switching  lo- 
comotives from  the  New  York  Central, 
and  the  American  Locomotive  Company 
has  received  an  order  for  35  locomotives 
of  the  same  type  for  the  New  York  Cen- 
tral. The  Mobile  &  Ohio  has  ordered  30 
locomotives,  the  Denver  &  Rio  Grande, 
10  locomotives,  and  the  Tennessee  Central, 
,S  locomotives,  from  the  American  Loco- 
motive Company.  .A  large  number  of  in- 
quiries have  been  made  by  other  railroads 
and  the  prospects  are  that  the  locomotive 
builders  will  soon  be  at  their  full  running 
capacity. 


Orders  for  Cars 


The  Chicago  &  North  Western  are  can- 
vassing bids  for  2,750  freight  cars,  1,250 — 
40-ton,  single-sheathed  steel  underframe 
box  cars ;  500 — 40-ton  steel  under  and 
imderframe  stock  cars ;  250 — 40-ton  steel 
underframe  and  wood  floor  flat  cars ;  250 — 
40-ton  steel  underframe  and  wood  upper 
structure  refrigerator  cars,  and  250 — 50  ton 
steel  underframe  and  composite  body 
.eondola  cars. 


Operations  on  the  New  Haven 

President  E.  J.  Pearson  reports  that  for 
the  month  of  March  the  New  Haven 
operated  at  a  ratio  of  about  77.74  in  com- 
parison with  a  ratio  of  95.37  during  the 
same  month  a  year  ago.  The  net  income 
after  all  expenses,  rentals,  and  charges  is 
estimated  at  about  $72,000,  compared  to  a 
deficit  during  the  same  month  a  year  ago 
of  $1,600,221.  The  volume  of  freight 
shoved   an   increase.     \\'hile   the   expendi- 


tures lor  maintenance  were  not  as  much 
as  they  would  normally  have  been,  never- 
theless they  are  in  proportion  to  similar  ex- 
penditures for  the  preceding  year,  so  that 
the  comparison  of  operating  ratios  indi- 
cates better  results  during  recent  months. 


March   Railroad   Returns 

All  of  the  important  railroad  companies, 
whost  .March  earnings  reports  have  been 
made  showed  marked  increases  in  net 
operating  income  over  the  corresponding 
month  of  1921.  The  total  net  is  when  the 
reports  are  completed  or  expected  to  ap- 
proximate the  month's  proportion  of  the  6 
per  cent  investment  intended  under  the 
transportation  act.  In  February,  1922,  the 
net  rate  of  return  was  reported  to  be 
equal  to  4.57  per  cent.  Among  those 
showing  the  largest  amounts  of  increase 
the  Pennsylvania  System  showed  an  in- 
crease in  gross  of  $2,569,510,  while  net 
operating  income  was  up  $8,757,958.  The 
Illinois  Central  increased  its  gross  earn- 
ings by  $818,263  and  net  by  $524,346. 
Northern  Pacific  had  an  increase  of  $589- 
643  in  gross  and  a  gain  in  net  of  $899,060. 
Great  Northern  did  even  better,  with  an 
increase  of  $8,757,958.  Chicago,  Mil- 
waukee &  St.  Paul  reported  a  net  operat- 
ing income  of  $1,055,922  an  increase  of 
$1,232,087. 


New  Freight  Equipment  for  the  North- 
em   Pacific 

Prospects  for  development  and  pros- 
perity in  the  Northwest  are  so  good  that 
the  Northern  Pacific  has  increased  its 
order  for  new  freight  cars,  according  to 
announcement  by  President  Charles 
Donnelly.  Early  in  the  year  the  Northern 
Pacific  ordered  1.000  refrigerator  cars. 
Now  an  additional  investment  of  $3,250,000 
in  improved  freight  equipment  has  been 
authorized  to  include  1,000  box  cars,  250 
convertible  work  and  coal  cars,  250  steel 
coal  cars,  250  stock  cars  and  70  passenger 
train  refrigerator  cars.  The  supplementar>- 
order  for  1,820  cars  is  placed  in  conformity 
with  the  Northern  Pacific  policy  to  aid 
the  revival  of  production  and  business 
activity  generally  by  such  enlargemeirts  of 
facilities  as  are  possible. 


That   "Guarantee" 

Ever  since  the  Transportation.  .\ct 
went  into  effect  a  great  deal  has  been  said 
about  the  railroads  getting  a  "guarantee" 
of  6  percent  return  on  the  value  of  the 
properties.  Facts  are  now  available  which 
show  how  utterly  without  foundation  was 
all  this  talk  about  a  "guarantee." 

The  railroads  of  the  LTnited  States 
earned  in  1921  a  return  of  3.31  percent. 
They  did  not  earn  6  percent  and,  there- 
fore, they  did  not  get  it.  If  the  rail- 
roads are  allowed  a  fair  chance  it  is  ex- 
pected that  they  will   soon  get  it. 
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Notes  on  Foreign  Railways 


Another   Railway  Extension  in  Mexico 

The  manager  of  the  Mexican  railway 
has  announced  the  purchase  by  his  com- 
pany of  the  Fachnea  and  Zimapan  line, 
which  is  partly  constructed  but  delayed  in 
completion  by  internal  disturbances  and  by 
the  death  of  the  original  concessionaire. 
Already  83  kilometers  have  been  built, 
leading  northwest  across  the  State  of 
Hidalgo  to  Immiquilpan.  The  proposed 
line  is  to  pass  through  Zimapan,  Jacala, 
Hidalgo,  Tamazunchale,  San-Louis  Potosi, 
and  Panuco  in  Vera  Cruz.  The  road  is  to 
be  of  standard  gauge  and  completed  in 
four  years,  proceeding  at  the  rate  of  70 
kilometers  a  year.  The  line  will  open  up 
a  rich  and  fertile  region,  it  is  stated. 


South  African  Railway   Deficit 

Operating  expenses  for  the  fiscal  year 
1921-22  show  a  deficit  of  about  £3,855,000, 
including  £2,598,000  carried  over  from  last 
year  in  spite  of  the  many  economies  prac- 
ticed. Many  employes  have  been  dis- 
charged and  but  few  improvements  have 
been  made  out  of  the  operating  receipts. 
However,  extensive  improvements  are  to 
be  made  on  the  Government  railways 
within  the  next  year  or  two,  but  these 
will  be  financed  by  loans.  The  purchase 
of  additional  rolling  stock,  construction  of 
new  branch  lines,  and  the  electrification  of 
about  174  miles  of  main  line  between 
Johannesburg  and  Durban  are  the  prin- 
cipal features  of  the  program. 


Better     Regtilations     and     Increase     of 
Equipment   in   Poland 

The  Ministry  of  Railways  in  Poland 
annonnce  that  the  Government  would  as- 
sume full  liability  for  internal  shipments. 
Heretofore  foreign  shippers  had  to  pro- 
vide insurance  to  the  point  of  destination. 
An  increase  of  about  12,000  cars  was  re- 
cently added.  Most  of  these  were  from 
the  German  lines  in  compliance  with  the 
treaty  of  Versailles.  The  number  of  cars 
out  of  order  has  increased  considerably 
while  over  1,500  locomotives  are  also  out 
of  service,  the  new  repair  shops  not  yet  be- 
ing in  full  working  order. 


Investigation  of  the  Irish  Railways 

As  a  result  of  the  conference  held  be- 
tween the  Ministers  of  Labor  of  the  Irish 
Provisional  Government  and  the  Northern 
Parliament,  the  railway  managers  and  the 
representatives  of  the  railway  men's 
unions,  an  agreement  was  reached  to  set 
up  a  Government  commission  to  inquire 
into  the  entire  working  of  the  Irish  rail- 
ways. Finances,  consolidation  of  the  rail- 
ways, wages,  conditions  of  service,  and 
steps  looking  toward  the  building  and  re- 
pair of  rolling  stock  in  Ireland  will  be 
considered. 

The  main  features  of  the  settlement  so 


far  arrived  at  are :  An  8-hour  guaranteed 
day  and  a  48-hour  guaranteed  week;  an 
increase  in  pay  of  4  shillings  a  week  to 
all  employes  whose  pay  was  reduced  on 
January  1,  1922;  a  reduction  in  pay  of  2 
shillings  a  week  on  May  1,  1922,  and  no 
further  reductions  within  six  months  from 
February  IS,  1922;  reductions  in  pay  for 
night  and  Sunday  duty;  rates  of  pay  pre- 
scribed for  women  clerks. 

Electrification    of    the    London    Under- 
Ground  Railways 

Late  developments  of  the  project  for 
certain  extensions  and  improvements  of  the 
London  Underground  Railways  show  that 
the  Trade  Facilities  Committee  of  the 
Government  has  reported  favorably  on  the 
plans  which  have  been  proposed  and  has 
recommended  that  the  Government  guaran- 
tee the  principal  and  interest  upon  a  sum 
not  exceeding  £5,000,000  for  this  work. 
Press  comments  state  that  there  is  even- 
reason  to  believe  that  the  recommendation 
of  this  committee  will  be  accepted  and 
that  the  guarantee  will  be  given.  A  survey 
of  the  situation  is  being  made  by  represen- 
tative at  London  of  the  Bureau  of  Foreign 
and  Domestic  Commerce  and  further  de- 
tails relative  to  the  commencement  of  this 
work  are  expected  soon. 


Proposed    Railway    to    Mecca 

Pilgrimages  to  Mecca  on  foot  will  soon 
be  a  fading  memory,  the  camel  may  also 
remain  in  the  shadow.  A  group  of  wealthy 
Arabs  is  reported  to  have  organized  re- 
cently in  order  to  undertake  an  extension 
of  the  railroad  from  Medina  to  Mecca — 
a  distance  of  about  375  miles.  This  ex- 
tension would  give  Mecca  rail  connection 
with  Damascus  and  Aleppo,  Syria,  and 
thence  with  Scutari  on  the  Bosphorus.  op- 
posite Constantinople. 


Specifications  of  Belgian  Rolling  Stock 

The  Transportation  Division  has  re- 
ceived from  Commercial  Attache  Samuel 
H.  Cross,  at  Brussels,  prints  and  specifi- 
cations of  the  locomotives  and  cars  in  use 
on  the  Belgian  State  railways.  These 
are  now  available  for  use  of  American 
locomotive  and  car  builders  and  other 
interested  parties,  and  may  be  obtained 
from  the  Transportation  Division  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce  by   referring  to  Exhibit   No.    1342. 


New  British  Type  of  Freight  Car 

A  new  type  of  freight  car  has  been 
built  by  the  North  Eastern  Railway  of 
England  in  its  own  shops  at  York.  This 
car.  capable  of  carrying  loads  up  to  and 
including  seventy  tons,  either  concentrated 
or  in  the  center  of  the  car  or  distributed 
over    the    well,    was    designed    primarily 


to  convey  electric  stators  for  turbo-alter- 
nators from  Tyneside  so  that  they  may 
leave  the  builders'  works  complete  with 
turbines  in  position,  thus  eliminating  the 
necessity  for  shipping  the  stators  in  parts 
and  reerecting  them  at  destination. 


Rolling  Stock  in  Austria 

About  the  end  of  last  year  there  were 
2,365  locomotives,  6,700  passenger  cars  and 
41,000  freight  cars  in  the  possession  of  the 
State  and  private  railways  of  the  Austrian 
Republic.  It  is  reported  that  only  119 
locomotives  and  2,151  cars  have  been  pur- 
chased or  constructed  for  service  in 
Austria  since  the  war. 


Railway  Electrification  in  Southern 
Sweden 

Plans  are  being  made  to  electrify  a 
number  of  the  private  railroads  in  Scania, 
a  province  of  southern  Sweden.  Conces- 
sions have  been  requested  from  the  Gov- 
ernment to  enable  the  companies  to  com- 
mence operations  as  soon  as  the  plans  have 
been  fully  consummated.  It  is  uncertain 
when  these  companies  will  commence  the 
work  of  electrification. 


Motor    Cars    Proposed    for    Norwegian 
Railways 

An  American  car  distributor  at  Christi- 
ana has  already  discussed  the  project  of 
supplying  motor  cars  to  replace  steam 
locomotives  on  the  lines  of  lesser  im- 
portance and  on  all  branch  lines  through- 
out Norway.  It  is  estimated  that  operat- 
ing expenses  can  thus  be  reduced  from 
$36  for  locomotives  to  $23  for  auto- 
mobiles on  a  125  mile  run.  The  railway 
officials  base  their  estimate  on  an  11-ton 
80-horsepower  car. 


Oil-Burning   Locomotives  in  Argentina 

It  is  reported  that  oil  burners  will  be 
installed  on  the  locomotives  of  the  Ar- 
gentine State  railways.  The  oil  storage 
tanks  in  Santa  Fe  for  the  State  lines  have 
been  completed,  and  the  ministry  of  Agri- 
culture has  issued  a  decree  that  the 
petroleum  from  the  fireal  workings  at 
Comodero  Rivadavia  will  be  sold  to  the 
State  railways  for  27  pesos  per  ton  de- 
livered in  the  port  of  Santa  Fe. 

The  Central  Norte  Argentino  State 
railway  serving  the  north  of  the  Repablic 
consimies  at  the  present  time  nearly  a 
million  tons  of  quebracho  wood  annually 
for  locomotive  fuel,  at  a  cost  of  12  pesos 
per  ton.  It  is  nearly  a  million  tons  of 
quebracho  wood  annually  for  locomotive 
fuel,  at  a  cost  of  12  pesos  per  ton.  It  is 
estimated  that  a  ton  of  petroleimi  \vill 
equal  4  tons  of  quebracho,  and  the  use  of 
oil-burning  locomotives  is  expected  to 
effect  a  large  economy  and  to  conserve  the 
lumber  resources  of  the  country.  Petro- 
leum will  be  resold  by  the  railways  to  the 
public  among  the  lines. 
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Items    of    Personal    Interest 


J.  S.  Brever  has  been  appointed  master 
mechanic  of  the  New  Orleans  &  North- 
western, with  headquarters  at  Meridian, 
Miss.,  succeeding  C.  L.  Bunch. 

William  S.  Wollner,  general  safety 
agent  of  the  Northwestern  Pacific,  has  been 
elected  vice-president  of  the  Society  of 
Safety   Engineers  of  California. 

G.  Fred  Collins  has  been  appointed  sales 
representative  of  the  Gould  Coupler  Com- 
pany in  the  Chicago  territory,  with  head- 
quarters in  the  Rookery  Building.  Chicago. 

R.  M.  Nelson  has  been  appointed  pur- 
chasing agent  of  the  Chesapeake  &  Ohio, 
and  A.  W.  Ibix  has  been  appointed  assist- 
ant to  the  director  of  purchases  and  stores. 

W.  C.  Bower  has  been  appointed  assist- 
znt  manager  of  purchases  and  stores  of  the 
New  York  Central  Lines.  Coincidently 
the  title  of  general  purchasing  agent  of 
the  New  York  Central  and  the  Pittsburgh 
&  Lake  Erie  has  been  abolished. 

C.  C  Kyle,  acting  general  storekeeper 
of  the  Northern  Pacific,  with  headquarters 
at  St.  Paul,  Minn.,  has  been  appointed 
general  storekeeper  with  the  same  head- 
quarters, succeeding  O.  C.  Wakefield,  de- 
ceased. 

President  Harding  in  the  first  week  in 
April  sent  the  names  of  G.  W.  W.  Hanger, 
J.  H.  Elliott  and  A.  O.  Wharton  for  re- 
appointment as  members  of  the  Railroad 
Labor  Board  for  a  renewal  of  their  term 
of  office  which  expired  on  April  15. 

M.  J.  McGraw  has  been  appointed  super- 
intendent of  motive  power  and  cars  of  the 
Wheeling  &  Lake  Erie,  with  headquarters 
at  Brewster,  Ohio,  succeeding  J.  F.  Hill, 
who  has  been  appointed  assistant  super- 
intendent of  inotive  power  and  cars. 

Harr>-  T.  Bentley,  superintendent  of 
motive  power  and  machinery  of  the 
Chicago  &  Northwestern,  has  been  pro- 
moted to  general  superintendent  of  motive 
power  and  machinery,  with  headquarters  at 
Chicago,  succeeding  Robert  Quayle.  retired. 

Eldred  BjTon  Hall,  principal  assistant 
superintendent  of  motive  power  and 
machinery  of  the  Chicago  &  Northwestern, 
with  headquarters  at  Chicago,  has  been 
promoted  to  superintendent  of  motive 
power  and  machinery,  with  the  same  head- 
quarters. 

U.  W.  Perkins  has  been  appointed  gen- 
eral manager  of  the  Georgia  &  Florida, 
with  headquarters  at  Augusta,  Ga.,  suc- 
ceeding D.  F.  Kirkland,  who  resigned  the 
position  of  general  manager  to  become 
director  of  development  of  the  railway 
with  offices  at  Augusta.  Ga. 

J.  P.  Pruette,  assistant  to  the  supervisor 
of  electrical  appliances,  New  York  Cen- 
tral lines  west  of  BuflFalo,  has  been  ap- 
pointed supervisor  of  electrical  appliances, 


with  headquarters  at  Cleveland,  Ohio.  Mr. 
Pruette  has  been  in  the  employ  of  the  Cen- 
tral lines  over  30  years  and  is  an  acknowl- 
edged authority  on  electric  car  lighting 
and  other  electric  appliances. 

E.  C.  Blanchard,  general  manager  of  the 
Northern  Pacific  lines,  west  of  Paradise, 
having  been  elected  to  serve  on  the  train 
service  board  of  adjustment  for  the  West- 
ern Region,  with  offices  in  Chicago.  A. 
\'.  Brown  has  been  appointed  acting  gen- 
eral manager,  lines  west  of  Paradise,  with 
headquarters  at  Seattle,  and  W.  C.  Sho- 
walter,   superintendent. 

L.  K.  Sillcox,  general  superintendent  of 
motive  power  of  the  Chicago,  Milwaukee 
&  St.  Paul,  has  arranged  with  a  number 
of  leading  educational  institutions  of  the 
country  to  have  a  series  of  lectures  de- 
livered by  technically  trained  members  of 
his  staff  on  the  subject  of  electrification.  The 
lectures  will  be  free  to  all,  and  illustrated 
with    lantern    slides    and    moving   pictures. 

Barton  Sttveson.  manager  of  the  Power 
and  Railway  divisions  of  the  Pittsburgh 
office  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  will,  on  account 
of  the  separation  of  the  two  important  and 
rapidly  expanding  divisions,  continue  as 
manager  of  the  Power  Division  and  will 
devote  his  entire  time  to  activities  in  con- 
nection with  that  unit,  and  F.  G.  Hickling 
has  been  appointed  manager  of  the  Rail- 
way Division.  The  separation  of  the  two 
divisions  under  different  heads  will  facili- 
tate the  handling  of  both  power  and  rail- 
way business. 

Robert  Quayle,  general  superintendent  of 
motive  power  and  machinery  of  the 
Chicago  &  Northwestern,  with  head- 
quarters in  Chicago,  has  retired  from  ac- 
tive duties  on  May  1.  Mr.  Quayle  en- 
tered the  service  of  the  company  in  1871. 
and  served  a  regular  apprenticeship  as  a 
machinist,  and  served  as  journeyman, 
gang  boss  and  foreman,  reaching  the  posi- 
tion of  master  mechanic  in  1885.  In  1894 
he  was  appointed  superintendent  of  motive 
power  and  machinery,  and  in  1913  was 
appointed  general  superintendent  of  mo- 
tive power  and  car  departments,  which 
title  was  latterly  changed  to  that  of 
superintendent  of  motive  power  and  ma- 
chinery-. 


OBITUARY 
John  Wynn 
John  Wynn.  assistant  to  the  general 
manager  of  the  Northern  Pacific,  died  on 
March  9.  He  was  57  years  of  age,  and 
had  been  33  years  in  the  service  of  the 
company.  As  fireman,  locomotive  engi- 
neer, road  foreman  of  engineers  and  train- 
master, he  had  a  wide  and  varied  experi- 
ence, and  was  a  fine  example  of  the  best 
type    of   the   Western   railroad   man.    He 


had  occupied  the  position  of  assistant  to 
the  general  manager  for  several  years 
He  had  the  rare  double  merit  of  an  amaz- 
ing capacity  for  work,  coupled  with  the 
fine  faculty  of  developing  good  men  out 
of  commonplace  material.  He  also  found 
time  49  contribute  articles  to  the  engineer- 
ing press. 


John  Carstensen 

John  Carstensen,  vice-president  of  the 
New  York  Central  Lines,  died  at  Scars- 
dale,  N.  Y.,  on  April  14.  in  the  68th  year 
of  his  age.  He  was  over  fifty  years  in  the 
service  of  the  railroad  company  and  was 
an  eminent  authority  on  finance,  serving 
as  assistant  treasurer  and  comptroller,  and 
latterly  elected  vice-president  of  the  New 
York  Central  system  and  also  director  on 
a  number  of  subsidiary  companies. 


George  L.  Davis 

George  L.  Davis,  president  of  the  Idaho 
Central  Railroad,  and  widely  known  as  a 
railroad  builder,  particularly  in  the  we<t 
and  northwest,  was  found  dead  in  the 
Pacific  Ocean  near  Mussel  Rock,  San 
Mateo  County,  near  San  Francisco.  His 
last  important  work  was  the  construction 
of  the  Pacific  Railway  &  Navigation  Com- 
pany, connecting  Portland  and  Tillamook 
Citv",  Ore. 


Railway  Executive   Committee 

Ralph  Budd,  president  of  the  Great 
Northern,  and  W.  G.  Besler,  president  of 
the  Central  Railroad  of  New  Jersey,  were 
elected  members  of  the  Standing  Com- 
mittee of  the  Association  of  Railway  Ex- 
ecutives, at  the  meeting  of  the  Railway 
Executives  held  last  month. 


NEW  PUBLICATIONS 
Bulletins,   Pamphlets,   Catalogues,   Etc. 

A  report  received  by  the  Weather 
Bureau  of  the  United  States  Department 
of  Agriculture  from  one  of  the  large  rail- 
road systems  of  the  West  shows  that  the 
rainfall  charts  prepared  by  the  Bureau 
save  this  railroad  considerable  e.xpendi- 
ture. 

During  the  war  this  road  was  unable 
to  get  creosote  and  had  to  substitute  zinc 
chloride  as  a  preservative  for  ties.  The 
zinc  salt  is  a  satisfactory  preservative  in 
dry  climates,  but  where  the  rainfall  is 
heavy  it  leaches  out.  When  the  war  ended 
this  company  had  on  hand  2,500,000  ties 
that  had  been  given  the  zinc  treatment 
Instead  of  re-treating  them  with  creosote 
the  engineers  secured  a  Weather  Bureau 
chart  and  transferred  the  lines  of  average 
precipitation  to  a  map  of  the  system. 
Then  they  distributed  the  zinc-treated  ties 
for  use  on  those  parts  of  the  road  in  rela- 
tively dry  regions. 
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New   York   Central   Lines 

An  Industrial  Directory  and  Shippers' 
Guide,  published  by  the  New  York  Central 
Lines,  is  a  notable  illustration  of  railroad 
enterprise  unique  in  the  element  of 
thoroughne.s!-.  The  work  extending  to 
nearly  1,0(10  pages  describes  every  large 
manufacturing  establishment  along  its  ex- 
tensive lines,  and  classifies  altogether  over 
50,000  concerns  with  information  for  buy- 
ers and  shippers.  There  are  20  specially- 
drawn  maps,  one  20  by  28  inches,  showing 
in  color  the  entire  New  York  Central 
system,  and  others  charting  the  existing 
railroad  terminal  facilities  of  the  larger 
cities.  There  are  also  over  400  half-tone 
illustrations.  The  book  gives  an  array  of 
facts  and  figures  of  real  service  to  business 
by  the  13,000  miles  of  New  York  Central 
lines  which  pass  through  12  States  and  two 
of  the  busiest  Provinces  of  Canada. 

The  names  of  the  presidents  and  secre- 
taries of  the  commercial  and  business  or- 
ganizations and  number  of  members  as 
well  as  all  banking  institutions  located  on 
the  New  York  Central  system,  are  alpha- 
betically listed.  Every  station  on  the  lines 
is  listed,  with  its  connections,  and  the 
names  of  officers  in  charge  at  all  points. 
In  brief,  it  is  the  most  complete  publica- 
tion of  its  kind  that  has  come  to  our  hands. 
The  book  may  be  examined  at  our  office, 
and  requests  for  copies  may  be  sent  direct 
to  the  Publicity  Department,  New  York 
Central  Lines,  Grand  Central  Terminal. 
New   York. 


Pulverized  Fuel 
A  book,  entitled  Lopulco  Pulverized 
Fuel  System,  has  been  published  by  the 
Combustion  Engineering  Corporation, 
New  York.  In  addition  to  an  interesting 
description  of  experimental  work  on  apply- 
ing pulverized  coal  to  locomotives  it  con- 
tains detailed  results  of  a  number  of  tests 
that  show  the  advantages  of  this  method 
of   .'iring   locomotives. 


Railroad  Accident  Casualties 

I'rom  reports  furnished  by  the  Interstate 
Commerce  Commission  it  appears  that  an 
important  reduction  in  the  number  of  fa- 
talities and  injuries  from  steam  railroad 
accidents  in  1921  has  been  made.  The 
total  number  of  persons  killed  was  5,587, 
as  compared  with  6,495  in  1920,  or  14  per 
cent  reduction.  The  number  injured  in 
1921  was  43,324,  a  reduction  of  32.1  per 
cent,  as  compared  with  1920.  These  re- 
ductions represent,  to  some  extent,  the  fall- 
ing oflf  of  traffic,  and  are  the  lowest  in 
number  recorded  during  the  present  cen- 
tury. The  only  increase  shown  in  the 
commission's  report  were  in  the  nmnber 
of  trespassers  killed  and  injured.  Of  the 
3,587  persons  killed  in  train  and  train 
service  accidents  2,481  were  trespassers,  an 
increase  of  14  5  per  cent  over  1920;  and  of 
the  43.234  injured,  3,071   were  trespassers. 


an  increase  of  29.7  per  cent.  Of  the  3,106 
non-trespassers  killed,  only  205  were  ftas- 
sengers ;  658  were  trainmen,  438  were  other 
employes,  and   1,805   were   other  persons. 


Westinghouse  Electrification  Data 

-\  new  publication  just  produced  by  the 
Westinghouse  Electric  &  Manufacturing 
Company  is  Westinghouse  Electrifica- 
tion Data.  Vol.  Ill,  No.  2.  In  this  issue 
the  foreword  points  out  that  electrification 
of  railroads  is  conservation,  not  only  of 
material  things,  but  also  of  human  energy. 
This  is  followed  by  an  abstract  of  a  letter 
on  Standards  for  Railroad  Electrification 
addressed  by  George  Gibbs  to  the  Electri- 
fication of  Railways  Advisory  Committee 
in  England.  This  letter  indicates  that 
power  should  be  developed  at  25  cycles  and 
the  use  of  both  alternating  and  direct  cur- 
rent on  the  trolley  continued.  Existing 
railroad  electrification  is  excellently  de- 
scribed and  illustrated.  This  includes  the 
Hoosac  tunnel,  the  Chicago,  Milwaukee  & 
St.  Paul  Railway,  the  Norfolk  &  Western 
Railwa}-,  the  Pennsylvania  Railroad,  be- 
sides that  of  South  American  and  other 
foreign    countries. 


Simplex  Jacks 

.•\n  elegant  24-page  pamphlet.  Form  No. 
22,  canceling  all  former  lists,  has  been  is- 
sued by  Templeton,  Kenly  &  Co.,  1020 
South  Central  avenue.  Chicago,  111.  The 
principles  that  govern  the  capacities  of 
jacks,  the  adaptation  nt  trunnions,  the 
bridge,  universal,  emergency,  car,  track 
and  ballast,  and  other  standardized  jacks 
manufactured  by  the  company  are  fully 
described  and  finely  illustrated.  There  are 
about  40  illustrations  and  drawings  show- 
ing with  an  uncommon  degree  of  clearness 
all  the  details  of  the  latest  improved  me- 
chanism of  the  Simplex  jacks  which  are 
the  result  of  23  years  of  concentrated  en- 
gineering effort  towards  perfection  en- 
couraged by  great  popular  approval,  par- 
ticularly in  railroad  service.  Copies  of 
the  pamphlet  may  be  had  on  application  to 
the  company's  main  office,  or  at  No.  2  Rec- 
tor street.  New  York,  or  other  offices. 


Traveling  Hazards 

Railway  men  are  well  aware  that  tlie 
traveling  public  are  seemingly  often  in- 
different to  safety,  and  a  report  fmin  the 
New  York,  New  Haven  &  Hartford  rail- 
road company,  shows  of  the  229  fatalities 
occurring  in  railway  passenger  travel  dur- 
ing the  year  1920,  about  two-thirds  were 
cases  in  which  the  individual  himself  was 
in  some  way  involved  in  the  chain  of  cir- 
cumstances. For  example,  28  persons 
were  killed  by  falling  from  coach  steps, 
18  by  falling  from  moving  trains,  64  by 
being  struck  or  run  over,  and  10  met 
their  death  by  deliberately  jumping  from 
trains   while   mentallv   deranged. 


Lectures    on    the    Locomotive 

The  sixth  edition  of  Lectures  on  the  Lo- 
comotive, by  the  late  Dugald  Drummond, 
has  been  issued  by  the  Locomotive  Pub- 
lishing Company.  3  Amen  Corner,  Pater- 
noster Row,  London,  England.  The  work 
has  already  met  with  much  popular  favor 
among  enginemen  and  firemen  in  Britain 
and  elsewhere.  The  volume  extends  to 
240  pages  and  is  finely  illustrated.  The 
lectures  were  originally  delivered  before 
the  members  of  the  leading  railway  institu- 
tions in  England,  and  the  proceeds  from 
the  sale  of  the  published  lectures  are  de- 
voted to  the  London  &  South  Western 
Railway    Servants'    Orphanage. 


DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam    and   Air  Joint* 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.   S.   A. 


GEO.  P.  NICHOLS  A  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


For  Testing  and    Washing 
Locomotive  Boilers 

USB  THE 


Rue  Boiler  Washer 
and  Tester 

SEND   FOR  CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa. 

Manufacturers  of  InJe«ton,  Bjectora. 

Boll«r    WsBliers   and   Teaters,    Boiler  Clieck«. 

Check  Talrea. 
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Fifty   Heavy   2-10-2   Type  Locomotives  for  the 
Southern  Pacific  Lines 

Notable  Audience  Witnesses  Movement  of  ""Prosperity  Special"  from  Builders 
Details  of  the  Design  of  the  Engines 


It  will  be  of  surpassing  interest  to  the 
public  generally  and  to  railroad  men  par- 
ticularly to  observe  that  the  greatest  train 
of  locomotives  that  the  world  has  ever 
seen  is  now  being  moved  across  the  con- 
tinent. Fifty  locomotives  of  the  2-10-2 
type  are  completed  at  the  Eddystone  plant 
of  the  Baldwin  Locomotive  Works  for  the 
Southern  Pacific  Lines,  and  twenty  of  the 
number  are  already  more  than  half  way 
on    their    journey    in    one    train,    and    the 


locomotives  to  be  seen  at  Baldwin's  and 
elsewhere,  this  amazing  group,  a  single 
section  of  which  is  the  most  valuable  ever 
moved  in  the  country  as  a  single  unit,  and 
is  the  most  memorable  group  of  its  kind 
in  the  history  of  the  Baldwin  Works. 

It  is  also  interesting  to  recall  that  the 
first  Baldwin  locomotives  of  the  2-10-2 
type  built  for  the  Southern  Pacific  were  con- 
structed in  1917  and  were  designated  as 
Class  F-1.     These  locomotives  weigh  348,- 


changcs  being  the  addition  of  a  feed-water 
heater  and  booster.  All  the  locomotives 
referred  to  above  burn  oil  for  fuel,  and  are 
equipped  with  superheaters. 

The  boiler  used  on  Class  F-4  is  of  the 
straight-top  type,  with  a  slope  on  the  bot- 
tom of  the  middle  ring  in  order  to  pro- 
vide a  sufficiently  deep  water  space  un- 
der the  combustion  chamber.  This  in- 
creases the  shell  diameter  from  90  inches 
at  the  first  ring  to  100  inches  at  the  throat. 


FIFTY    2-I0-; 


TYPE.    LOCOMOTIVES    FOR    THE    SOUTHERN    PACIFIC    LINES    ASSEMBLED    AND    READY    FOR    DELIVERY    AT    THE 
BALDWIN    LOCOMOTIVE    WORKS 


Others  will  follow  in  rapid  succession. 
This  train  is  nearly  half  a  mile  in  length 
without  the  pushing  and  pulling  locomo- 
tives. The  movement  of  the  train  has  been 
arranged  by  the  Pennsylvania  Railroad, 
and  each  locomotive  is  manned  by  an  ex- 
perienced engineer  of  the  Baldwin  Loco- 
motive Works.  Our  frontispiece  illustra- 
tion shows  a  view  of  the  entire  fifty  loco- 
motives, and  while  there  were  during  the 
war   period   many    remarkable   groups    of 


000  pounds  and  develop  a  tractive  force 
of  65,300  pounds,  and  have  been  success- 
fully used  not  only  in  heavy  freight  serv- 
ice but  also  in  passenger  service  on  grades 
exceeding  2  per  cent.  They  were  followed, 
in  1921,  by  a  group  of  larger  locomotives, 
known  as  Class  F-3.  having  a  total  vvfeight 
of  385,900  pounds  and  developing  a  trac- 
tive force  of  75,150  pounds.  The  new 
locomotives  (Class  F-4)  are  generally 
similar  to  Class  F-3,  the  most  important 


On  the  second  ring,  which  carries  the 
dome,  the  longitudinal  seam  is  placed  on 
the  top  center  line  and  is  welded  through- 
out its  length,  in  addition  to  being  rein- 
forced by  inside  and  outside  welt-strips. 
The  inside  strip  is  wide  enough  to  cover 
the  entire  area  under  the  dome  base.  The 
auxiliary  dome  is  on  the  third  ring  im- 
mediately ahead  of  the  combustion  cham- 
ber, and  is  placed  over  a  IS-inch  man-hole, 
so  that  the  boiler  can  be  easily  entered  for 
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inspection    purposes    or    other    operations. 

The  combustion  chamber  is  64"  long 
and  has  a  complete  installation  of  flexible 
bolts  in  the  water  space,  while  four  rows 
of  such  bolts  stay  the  front  end  of  the 
crown.  The  throat  is  also  stayed  by 
flexible  bolts,  and  they  are  used  in  the 
breakage  zones  in  the  sides  and  back.  Two 
fusible  plugs  are  applied,  one  at  the  front 
end  of  the  crown  and  the  other  over  the 
outlet  of  the  oil-burner.  The  oil-burning 
equipment  is  arranged  in  accordance  with 
Southern  Pacific  standards. 

The  feed- water  is  supplied  by  one 
Nathan  non-lifting  injector,  placed  on  the 
right-hand  side,  and  one  Worthington 
combined  feed-water  heater  and  pump  of 
7,200  gallons  capacity  per  hour,  placed  on 
the  left  side.  The  pump  is  supplied  by  a 
steam   pipe   leading    from   a    valve   in    the 


an  annular  opening  surrounding  the  main 
exhaust  nozzle. 

The  cylinders  are  fitted  with  cast  iron 
bushings,  and  the  pistons  have  cast  steel 
heads  and  cast  iron  bull-rings.  The  pis- 
ton rods,  main  crank  pins  and  driving 
axles,  are  heat  treated  and  hollow  bored. 
Flanged  tires  are  used  on  all  the  wheels, 
notwithstanding  the  fact  that  the  locomo- 
tives are  designed  to  traverse  20  degree 
curves.  The  lateral  play  between  rails 
and  flanges  on  the  first,  third  and  fifth 
pairs  of  drivers  is  ^^",  and  on  the  second 
and  fourth  pairs,  and  the  truck  wheels, 
s/s"-  There  is,  in  addition,  a  lateral  play 
between  wheel  hubs  and  boxes  (including 
shoe  and  wedge  play)  of  1  13/16"  on  the 
front  drivers,  and  5/16"  on  the  remaining 
pairs.  Long  main  driving  boxes  are  ap- 
plied, the  journals  measuring  13"  by  22"; 


SAMUEL  M.   \'AUCLAIN,   PRESIDENT    OF  THE   BALDWIN    LOCOMOTIVE  WORKS, 

ADDRESSING    THE    DISTINGUISHED    AUDIENCE    GATHERED    TO    WITNESS    THE 

START     OF     THE      SOUTHERN      PACIFIC'S     "PROSPERITY      SPEaAL"      ON      ITS 

TRANSCONTINENTAL  JOURNEY 


turret.  With  the  heater  and  pump,  and 
an  air  drum,  located  on  the  left-hand  side, 
it  has  been  necessary  to  place  the  two 
cross-compound  air  compressors  on  the 
right-hand  side.  These  are  low  down,  un- 
der the  running  board,  so  that  they  do 
not  obstruct  the  engineer's  vision  when 
looking  ahead. 

With  limited  space  available,  special 
attention  had  to  be  given  the  arrangement 
of  the  piping  in  order  to  render  it  acces- 
sible and  at  the  same  time  not  exceed  the 
limit  of  width.  On  the  left  side,  the  feed- 
water  heater  requires  a  4-inch  feed-pipe, 
which  is  placed  under  the  running  board 
and  above  one  of  the  air-drums.  The  lat- 
ter is  hung  on  cast  steel  supports,  which 
are  specially  designed  to  provide  room 
for  the  feed-pipe.  On  the  right-hand  side 
there  is  no  room  to  place  the  4-inch  booster 
exhaust  pipe  outside  the  frames,  and  it  is 
therefore  placed  between  them.  This  pipe 
enters  the  smoke-box  and  discharges  into 


while  the  lateral  motion  boxes  on  the  first 
driving  axle  have  journals  11"  by  20". 

The  rear  truck  is  of  the  Delta  type, 
and  is  equalized  with  the  three  rear  pairs 
of  driving  wheels.  In  this  design  the 
back  equalizing  beams  are  fulcrumed  on 
the  truck  frame,  and  the  main  frames  are 
supported  on  the  truck  center  pin  and  also 
on  two  sliding  supports  placed  wide  apart 
back  of  the  truck  wheels.  The  load  on 
the  center  pin  is  transferred  through  a 
spherical  bearing.  The  booster  is  sup- 
ported on  the  rear  transverse  member  of 
the  truck  frame,  which  is  depressed  suf- 
ficiently to  provide  the  necessary  clear- 
ance. 

The  piston  valves  are  IS"  in  diameter, 
and  are  set  with  a  maximum  travel  of 
7"  and  a  constant  lead  of  ]4"-  Walschaerts 
valve  gear  is  applied  and  is  controlled  by 
the  Ragonnet  power  reverse  mechanism. 

The  main  frames  are  of  massive  con- 
struction, with  a  uniform  width  of  6"  and 


a  maximum  depth  under  the  cylinder  sad- 
dle of  14".  The  Commonwealth  rear 
frame   cradle   is   applied. 

A  comparatively  short  cab  is  used,  but 
it  has  large  window  openings  in  the  sides, 
and  special  attention  has  been  given  the 
arrangement  of  the  fittings.  The  steam 
turret  is  placed  outside  the  cab,  and  the 
various  valves  have  extension  handles 
which  are  clearly  labeled.  The  lubricator 
has  seven  feeds,  including  those  to  the 
water   pump   and    the    booster    engine. 

The  maximum  width  over  the  cab 
boards  is  10'— 10",  and  the  overall  height 
of  the  locomotive  is   16' — 4". 

The  tender  is  notable,  both  because  of 
its  design  and  capacity.  It  is  of  the  Van- 
derbilt  type,  carrying  4,000  gallons  of  oil 
fuel  and  12,000  gallons  of  water.  The 
water  tank  has  a  diameter  of  approxi- 
mately 8'— 6",  and  an  overall  length  of  36' 
— 7ii".  It  is  carried  on  a  Commonwealth 
cast  steel  frame,  made  in  one  piece  with 
the  bumpers  and  the  transverse  bolsters 
which  serve  as  tank  supports,  The  trans- 
verse distance  over  the  outside  edges  of 
the  two  longitudinal  frame  members  is 
51",  and  the  ends  of  the  front  and  back 
bumpers  are  braced  by  diagonal  members 
which  join  these  longitudinal  members  at 
the  frame  truck  bolsters.  The  trucks  are 
of  the  Commonwealth  design,  with  cast 
steel  frames  and  swing  bolsters.  This  is 
an  equalized  pedestal  type  of  truck,  fitted 
with  both  helical  and  triple  elliptic  springs. 
The  journals  are  6j^"  x  12".  Side  bear- 
ings are  used  on  the  rear  truck  only.  The 
weight  of  the  tender  loaded  is  about 
223.000   pounds. 

One  of  these  locomotives  will  be  ex- 
hibited at  the  Atlantic  City  convention. 
Their  general   dimensions  are  as  follows : 

Gauge 4  ft.  SVi  in. 

Cylinders   29^  x  32  in. 

Valves  Piston,  IS  in.  diam. 

Boiler 

Type    Straight   top 

Diameter    90  in. 

Working  pressure   200  lbs. 

Fuel    Oil 

Firebox 

Material     Steel 

Staying    Radial 

Length   132  in. 

Width 90  in. 

Depth,    front    88^    in. 

Depth,  back  73  in. 

Tubes 

Diameter    51/,   in.,  2J4   in. 

Number  50,  261 

Length  21  ft.  0  in.,  21  ft.  0  in. 

Heatixg  Surface 

Firebox     251  sq.  ft. 

Combustion   chamber    130  "  " 

Tubes     4722   "  " 

Total     5,103  "  " 

Superheater    1,329  "  " 

Grate   area    82.5  "  " 
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Driving  Wheels 

Diameter     bi'/:  in. 

Journals,  main  13  in.  .\  22  in. 

Journals,  front  11   in.  .\  JO  in. 

Journals,  others  11   in.  .x   13  in. 

Engine  Truck  Wheels 

Diameter,  front   33  in. 

Journals   6  in.  x  12  in. 

Diameter,   back    45^..   in. 

Tonrnals   "^  in.  x   14  in. 


The  Mason  Locomotive  of   1857 

By  J.  Snowden  Bell 


The  six  locomotives,  road  nunil)ers  231 
to  236,  that  were  built  for  passenger  train 
service  on  the  Baltimore  &  Ohio  Rail- 
road, by  William  Mason  &  Co.,  of 
Taunton,  Mass.,  and  placed  on  the  road  in 
.\iiKn-it,   ]HS7.  were  examples,  not  only  of 


drawing  of  the  historic  Mason  engine  of 
1857,  now  in  existence,  which  is  absolutely 
correct  in  all  its  details.  However  un- 
usual or  uninteresting  they  may  appear 
to  designers  of  the  i)resent  day,  their 
perfection      of      structural      features      and 


-10--;    TYPE    LOCOMOTIVE    FOR    S0UTII1:KX    P.\C11'IC    LINES.      B.\LD\VIN     LOCOMOTIVE    WORKS,     UriLDKi; 


Wheel  Base 

Driving  22  ft.  10  in. 

Rigid    22  ft.  10  in. 

Total  engine  42  ft.  4  in. 

Total  engine  and  tender 82  ft.  7' j  in. 

Weight 
In  Working  Order 

On  driving  wheels   306,000  lbs. 

On   truck,   front    31,500  " 

On  truck,  back   60,500  " 

Total    engine    398,000  " 

Total   engine  and   tender 621,000  " 


the  most  advanced  practice  at  that  date, 
but  also  of  the  handsomest  and  most 
symmetrical  design  that  had  then  been 
produced.  Imitation  is  the  sincerest  form 
of  approval  and  appreciation,  and  the  good 
judgment  and  good  taste  of  other  loco- 
motive builders  were  speedily  manifested 
by  the  general,  if  not  universal,  adoption 
of  all  the  characteristic  features  of  the 
Mason  design. 

Such  illustrations  of  these  locomotives 
as  have  been  published  were  of  small 
sizej    reproduced    from    more    or    less    in- 


symmetrical    elegance    of    appearance    are 
undeniable. 

The  following  general  dimensions  may 
be  noted,  viz. :  Cylinders,  16x22  inches ; 
driving  wheels,  60  inches ;  weight,  about 
24  tons  (of  2240  pounds)  ;  boiler  diameter, 
46^-^  inches ;  106  tubes,  2%  inches  diam- 
eter and  11  feet,  2>4  inches  long;  firebox 
heating  surface,  80.S  square  feet;  tube 
heating  surface,  694.5  square  feet ;  total 
heating  surface,  781  square  feet,  grate 
area,  IS  square  feet. 

It   is   needless   to   point   out   tlie   general 


PASSENGER  ENGINE  BUILT  FOR  THE  BALTIMORE  &  OHIO  R.   R.    BY   \VM.   MASON  &  CO.    IN    1857 


Tender 

Wheels,    number    8 

Wheels,   diameter    33   in. 

Journals  6J/2  in.  x  12  in. 

Tank  capacity,  water. ..  12,000  U.   S.  gals. 
Tank  capacity,  oil 4,000  U.  S.  gals. 

Tractive  force   75,150  lbs. 

Service Freight 


distinct  photographs,  and  fail  to  fully 
show  either  their  general  appearance  or 
their  details.  The  writer,  who  was  thor- 
oughly familiar  with  them  in  their  service 
on  the  Baltimore  &  Ohio  R.  R.,  has  had 
a  drawing  made,  under  his  supervision,  of 
engine  No.  236  and  tender,  of  which  the 
accompanying  illustration  is  a  reproduc- 
tion  and    he   believes    it   to   be    the   only 


details  of  construction  as  they  are  clearly 
shown  in  the  illustration.  The  type  is 
what  was  long  and  favorably  known  as 
the  American  4-4-0  type  of  locomotive, 
many  of  which  are  still  in  service.  Tlie 
valve  gear  is  of  the  Stephenson  or  shift- 
ink  link  type.  The  type  of  smoke  stack 
is  well  adapted  for  both  wood  and  coal 
burning  locomotives. 
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Coal  Car  of  120-Tons  Capacity — Norfolk  &  Western  Ry. 


Details  of  Construction  and  Design 


The  tendency  to  increased  car  capacity 
has  not  yet  died  out  and  it  would  be 
hazardous  to  predict,  with  the  idea  that 
a  certainty  is  stated,  as  to  just  where  the 
upward  tendency  will  stop.  For  a  num- 
ber of  years  the  Norfolk  &  Western  Ry. 
has  had  cars  of  100-tons  capacity  in  serv- 
ice, and  the  Virginian  has  been  using  cars 
carrying  120  tons  for  some  time. 

The  Norfolk  &  Western  has  also  de- 
veloped a  car  of  120-tons  capacity  and 
has  had  a  sample  car  in  service  for  a  num- 
ber of  months.  The  performance  of  the 
car  has  been  so  satisfactory  that  it  is  prob- 
able that  an  order  will  soon  be  placed  for 
its  duplication  on  a  large  scale. 

As  will  be  seen  from  the  photograph, 
the  car  is  of  the  hopper  type  in  which  it 
differs  from  the  cars  of  lOO-tons    capacity 


Capacity   level    full 3,800  cu.  ft. 

Capacity  including  30°  heap. . .  .4,405  cu.  ft 

Capacity   237,600  lb. 

Weight  of  empty  car 77,400  lb. 

Total  weight  loaded 315,000  lb. 

Weight  per  foot  of  coupled  length. 

5,736  lb. 
Weight  of  one  truck 16,4401b. 

In  calculating  the  capacity  of  the  car 
the  density  of  the  coal  has  been  taken  at 
53.9  lb.  per  cu.  ft. 

The  drawing  in  of  the  ends  so  that  the 
end  width  is  less  than  that  of  the  center, 
serves  the  double  purpose  of  making  it 
possible  to  put  the  ladders  on  the  side 
without  exceeding  the  center  width,  and 
of  stififening  the  whole  frame  work  against 
end  thrusts. 

The  axle  journals  are  6  in.  in  diameter 


rear  follower ;  while  the  cover  plate  is 
carried  out  to  the  back  face  of  the  end  sill. 
The  reinforcing  angles  at  the  bottom  of 
the  channels  extend  14-5^  in.  beyond  the 
center  of  the  bolster.  At  the  bolster  the 
sills  are  tied  together  by  a  steel  casting 
(1)  which  also  contains  the  center  plate. 
This  casting  is  riveted  to  the  sills  by  three 
rows  of  3^  in.  rivets  on  each  side  and  13 
rivets  in  a  row.  This  casting  extends  2  ft. 
45^  in.  beyond  the  center  and  forms  the 
base  for  the  thrust  of  the  back  follower  of 
the  draft  rigging.  Starting  from  a  point 
54  in.  beyond  the  reinforcing  angle,  there 
is  a  pressed  steel  draft  sill  of  U  section 
that  runs  to  the  end  of  the  car.  At  the 
inner  end  this  is  riveted  in  with  the  center 
bearing  casting  (\)  and  the  side  sills.  At 
the  back   it   has   a   depth   of   12   in.   corre- 


iL  CVK— XORFdLK  &  WF.STERX   RV. 


illustrated  in  Railw.w  and  Locomotive 
Engineering  for  June,  1921.  Like  that 
car,  however,  it  is  carried  on  six  wheeled 
trucks,  and  though  the  car  here  illustrated 
is  shown  with  the  usual  center  plate  and 
side  bearings,  it  is  probable  that  the  new 
cars  will  be  fitted  with  the  four-point  sup- 
port after  the  manner  of  the  100-ton  ca- 
pacity cars  already  referred  to. 

The  general  outline  of  the  car  is  very 
clearly  shown  in  the  engraving,  and  it  has 
the   following  general   dimensions : 
Length  over  striking  plates. .  .52  ft.  5^2  in. 

Coupled    length 54  ft.  1 1  in. 

Center  to  center  of  trucks 39  ft.  11  in. 

Height  from  rail  to  top  of  car  side, 

11  ft.  6  in. 
Height  from  rail  to  top  of  brake  staff, 

12  ft.  2  in. 
Height  of  center  of  gravity,  loaded, 

6  ft.  1054  in. 

Inside  length    51  ft.  4  in. 

Inside  width  at  center 10  ft. 

Inside  width  at  end 9  ft.  3J4  in. 


and  11  in.  long.  This  gives  an  axle  load 
of  380  lbs.  per  sq.  in.  of  projected  area, 
with  an  allowance  deducted  from  the  gross 
weight  of  15.000  lbs.  for  the  wheels  and 
axles.  Or  allowing  80  per  cent  of  the 
projected  area  for  the  bearing  area  the 
weight  becomes  475  lbs.  per  sq.  in. 

The  framing  of  the  car  is  so  arranged 
that  the  load  is  carried  in  to  the  center 
sills,  which  also  sustain  all  of  the  end 
thrusts.  These  sills  are  made  of  12  in. 
channels  weighing  25  lb.  to  the  foot  and 
they  are  spaced  16f^  in.  apart.  Their 
combined  sectional  area  is  14f^  sq.  in.  The 
bottom  of  the  channels  is  stiffened  by  a 
4  in.  by  S'A  in.  by  J4  in.  angle,  and  the 
top  by  a  cover  plate  ^  in.  thick.  The 
combined  sectional  area  of  these  three 
pieces  is  about  155-s  sq.  in,,  making  a  total 
sectional  area  of  30  sq.  in.  for  the  resist- 
ance of  end  thrusts. 

The  channels  end  at  a  distance  of  2  ft. 
3J^  in.  outside  the  center  line  of  the  body 
bolster,  at  a  point  about  \Vi  in.  inside  the 


spending  to  that  of  the  center  sills,  deep- 
ening to  14  in.  at  the  end  sill. 

At  the  end  another  steel  casting  (2)  is 
riyeted  to  take  the  thrust  of  the  outside 
follower.  Arrangements  are  made  with  the 
draft  sills  for  carrier  irons  for  both  the 
Miner  and  the  Westinghouse  gears,  the 
depth  of  the  draft  sills  being  made  to 
meet  the  requirements  of  the  gear  to  be 
used. 

Finally  there  is  a  hard  pine  filler  (3) 
outside  the  sills  to  take  the  direct  blow  of 
the  coupler. 

The  side  sills  are  very  light  and  are 
formed  of  a  7  in.  by  3l4  in  by  ^  in.  (S) 
angle  with  the  long  leg  set  vertically  and 
the  short  one  at  the  bottom  and  projecting 
inwardly.  The  outside  body  sheet  is  riv- 
eted to  the  inside  face  of  this  angle  and 
extends  out  to  the  body  bolster.  A  short 
floor  angle  (4)  (3  in.  by  2i^  in.  by  S/16 
in.)  is  riveted  inside  the  sheet.  With  this 
construction  the  side  plates  serve  to  give 
an  ample  longitudinal  strength  to  the  bol- 
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ster  to  sustain  the  end  thrusts  that  arc  put 
upon  it.  At  the  center  a  gusset  plate  (6) 
}4  in.  thick  is  riveted  on  top  of  the  cover 
plate  of  the  center  sills.  This  plate  ex- 
tends out  to  a  distance  of  27  13/16  in.  on 


Finally,  the  tie  hetwcen  the  vertical  web 
of  the  bolster  and  the  side  sheet  is  accom- 
plislicd  by  means  of  a  4  in.  by  3  in.  by  }i 
in.  an!.;lc  with  the  short  leg  laid  against 
the  side  sheet. 


serves  to  attach  them  firmly  together. 
As  the  car  body  has  a  depth  of  S  ft.  % 
in.  above  the  top  of  the  center  sills  and  as 
it  must  be  possessed  of  sufficient  stiffness 
to  withstand  the  stresses   put   upon   it  by 
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GENERAL  OUTLINES,  240,000  LBS.  CAPACITY  COAL  CAR 


each  side  of  the  center  and  has  a  horizon- 
tal depth  along  the  center  line  of  the  car 
of  Yiyi.  in. 

The  vertical  web  of  the  bolster  is  formed 
of  a  plate  5/16  in.  thick  which  is  held  be- 
tween and  riveted  to  two  S  in.  by  3  in.  by 
y%  in.  angles  at  the  bottom  and  is  turned 
and  riveted  to  a  welt  sheet  on  the  bottom 
of  the  hopper  incline  at  the  top.  In  addi- 
tion to  this  direct  fastening  it  is  also  held 
by  a  pressed  steel  V  angle,  as  shown  in  the 
section  of  the  bolster  at  the  center. 

Both  of  the  angles  just  referred  to  are 
riveted  to  the  cover  plate  of  the  center  sills 
and  to  a  steel  bracket  casting  (7).  One 
of  the  angles  extends  all  of  the  way  across 
the  car  and  at  the  sides  is  riveted  to  the 
bracket  casting  (8)  by  five  54  in.  rivets. 
The  other  angle  extends  out  to  a  distance 
of  28  15/16  in. 

The  longitudinal  stiffening  of  the  web 
plate  is  accomplished  by  a  series  of  angle 
and  channel  stakes.  There  are  a  pair  of  3 
in.  by  3  in.  by  5/16  in.  angles  set  on  either 
side  of  the  web  with  their  rivet  holes 
10  1/16  in.  on  each  side  of  the  center  line 
of  the  car.  Then  at  a  distance  of  13  15/16 
in.  outside  of  these  there  are  a  pair  of 
3  in.  channels,  weighing  3  lbs.  per  ft.,  set 
back  to  back  on  the  two  sides  of  the  web. 
At  a  distance  of  16^  in.  outside  of  the 
channels  there  is  a  pair  of  2^/^  in.  by  2^/2 
in.  by  5/16  in,  angles.  All  of  these  are 
ofTset  so  as  to  lip  over  the  vertical  legs  of 
the  bottom  angles  as  shown  in  the  sectional 
engraving. 


Ax.  the  bottom  the  union  of  the  vertical 
and  horizontal  angles,  the  web  plate,  the 
side  plates  and  the  angles  forming  the  side 
sills  is  effected  by  the  bracket  casting  (8). 
This,  as  will  be  seen  from  the  half  eleva- 
tion, is   riveted  to  all  of  these  parts  and 


the  car-dumping  machine  at  Lambert's 
Point,  it  is  essential  that  the  sides  should 
be  thoroughly  well  braced. 

This  is  accomplished  by  means  of  four 
stiff  plate  braces  and  five  bar  cross  ties. 
There  is  a  bar  cross  tie  at  the  center  of 
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the  car,  and  on  each  side  of  it  at  intervals 
of  3  ft.  2  13/16  in.  the  plate  and  bar  braces 
are  alternately  spaced.  The  construction 
of  the  two  methods  of  bracing  is  shown  in 
the    two    half    cross    sections    of    the    car. 


a  lYi  in.  by  lYz  in.  by  5/16  in.  angle  (11) 
which  is  bent,  as  shown,  and  runs  to  the 
bottom  of  the  web  plate.  This  serves  to 
stiffen  it  and  is  supplemented  by  a  second 
2  in.  by  2  in.  by  5/16  in.  angle   (12)    set 


©   'i        •         •  •   i   • 


DR/VFT  RIGGING,  240.000  LBS.  CAPACITY  COAL  CAR,  NORFOLK  &  WESTERN  RY. 


The  one  at  the  left  shows  the  plate  brac- 
ing. This  divides  the  car  into  a  series  of 
spaces  each  of  which  is  emptied  by  its  own 
doors. 

The  brace  is  formed  as  follows : 
A  254  in.  by  lYi  in  by  5/16  in.  angle 
(9)  is  riveted  to  the  side  sheet  to  take 
the  end  of  the  web  sheet.  This  web  is  5/16 
in.  thick  and  runs  across  the  car  at  a  height 
of  27  in.  above  the  top  of  the  center  sills 
to  a  distance  of  3  ft.  on  each  side  of  the 


lit  ^HH-aJt- 


with  its  rivets  14  in.  from  the  center  lint 
of  the  car.  The  web  is  held  at  the  bottom 
between  two  angles  (13),  one  of  which 
extends  across  the  car  and  the  other  has 
a  length  of  5  ft.  3Vi  in.  Five  holes  each 
12  in.  in  diameter  are  cut  in  the  plate  to 
lighten  it. 

The  bar  brace  construction  is  shown  by 


the  right  hand  section  of  the  engraving. 
There  is  an  inside  stake  formed  of  a  bulb 
angle.  To  one  side  of  its  upper  end  the 
triangular  plate  (14)  is  riveted.  This 
plate  serves  as  a  footing  to  which  the 
cross  tie  bar  (15)  is  riveted.  This  bar  is 
of  5  in.  by  Y  in.  steel  and  is  set  on  edge. 
It  has  depth  and  rigidit\'  enough  to  with- 
stand the  punishment  that  it  must  receive 
from  the  coal  as  it  is  dumped  into  the  car 
at  the  tipples  and  also  when  dumped  out 
by  the  car  dumping  machine.  In  this  it 
replaces  the  bolts  and  light  angles  for- 
merly used  on  lower  capacity  cars  and 
which  were  notorious  for  the  distortions 
to  which  they  were  subjected. 

The  top  of  the  body  is  stiffened  by  a 
bulb  angle  measuring  4  in.  by  3J4  in.  by 
J4  in.  with  the  horizontal  leg  projecting 
inwardly.  This  horizontal  leg  of  the  angle 
is  supported  by  flat  steel  braces  (16).  It 
forms  such  a  stiff  and  effective  top  edge 
that  the  clamps  of  the  dumping  machine 
have   no   distorting   effect   upon   it. 

These  details  are  shown  in  assembled 
form  in  the  plan  and  longitudinal  section 
of  the  car.  In  addition  thereto,  the  plan 
shows  the  method  of  bracing  the  end.  For 
the  purpose  of  fastening  the  diagonal 
braces  there  are  six  gusset  sheets.  There 
is  one  at  each  end  and  one  at  the  center 
of  the  bolster,  the  one  at  the  center  being 
the  plate  (6)  already  referred  to.  At  the 
ends  of  the  bolster  there  are  two  gusset 
plates  (17)  which  are  riveted  to  the  top 
of  the  horizontal  leg  of  one  of  the  angles 
forming  the  base  of  the  bolster.  There 
are  similar  plates  (18  and  19)  at  the  cen- 
ter of  the  end  sill  and  at  the  car  corners. 
Diagonal    channels    are    riveted    to    these 


SECTIONS    OF    SILLS 
(SEE  DRAFT  RIGGING) 

center  line.  It  then  rises  on  an  angle  to 
the  top  of  the  body.  The  horizontal  upper 
edge  is  stiffened  by  a  3  in.  by  2  in.  by  5/16 
in.  angle  (10)  5  ft.  3%  in.  long.  The 
sloping  edge  is  stiffened  and  protected  by 
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SECTION   AT   BRACE.     SKCTICX    AT  TIE. 

plates  and  set  back  to  back  and  riveted 
together  where  they  cross  as  shown.  These 
channels  are  7  in.  wide  and  weigh  12Vi 
lb.  to  the  foot. 

With  this  arrangement  the  poling 
stresses  at  the  corners  are  carried  directly 
back  to  the  center  while  the  center  or  ends 
of  the  center  sills,  are  protected  against 
buckling  by  the  diagonal  running  to  the 
outer  end  of  the  bolster. 

Reference  has  been  made  in  the  August, 
1920,  and  April,  1922,  issues  of  Railway 
AND  Locomotive  Engineering  to  the  effi- 
ciency of  copper-steel  as  a  rust  resisting 
metal.  The  proof  of  this  quality  has  been 
so  well  established  that  it  has  been  speci- 
fied for  the  new  coal  cars  of  the  Norfolk 
&    Western. 

The  hand  brake  is  of  the  geared  type  of 
verj'  simple  construction.  A  casting  A  is 
bolted  to  the  foot  board,  and  this  casting 
has  the  bearing  for  the  lower  end  of  the 
upper  brake  staff  and  a  pin  for  the  ratchet 
pawl.  The  ratchet  B  and  the  pawl  C  thus 
occupy  their  usual  positions.  Beneath  the 
foot  board  there  is  a  plate  D  and  beneath 
it  is  bolted  a  housing  E  for  the  gearing. 
The  gearing  consists  of  a  pinion  F  work- 
ing on  an  internal  gear  G  to  which  it  bears 
the  ratio  of  1  to  2. 

The  internal  gear  is  keyed  to  the  lower 
brake  staff  H,  which  is  carried  by  the  usual 
step  and  to  which  the  rapid  take-up  /  for 
the  brake  chain  is  attached.  This  is  merely 
an  arm  to  which  the  brake  chain  is  fast- 
ened, and  which  serves  for  a  rapid  take- 
up  during  the  first  half  revolution  of  the 
brake  staff.  This  arrangement  of  the  gear 
and  the  use  of  16-in.  brake  wheels  makes 
it  possible  to  exert  the  same  brake  shoe 
pressure  without  the  use  of  a  club,  that  is 
exerted  by  a  full  service  application  of 
the  air  brake. 

The   use   of  the   geared   hand   brake   is 


END  ELEVATION  AND  CROSS  SECTION 

rather  unusual  on  freight  cars  and  this  is 
a  simple  and  efficient  example  of  its  kind 
well    adapted    for    the    purpose. 


Loose    Pulleys 

Troubles  occur  with  loose  pulleys  run- 
ning dry,  and  screeching  and  wearing 
fast.  Generally  oil  is  put  in  the  hole  and 
it  is  let  go  at  that,  and  if  the  pulley  runs 
soon  afterwards  the  centrifugal  force  pre- 
vents the  oil  from  getting  to  the  shaft,  as 
it  cannot  gravitate  down  to  it  as  in  the 
case  of  an  ordinary  bearing.  It  is  best 
to  get  the  belt  off  the  loose  pulley,  then 
turn  it  round  so  that  the  lubricator  or  oil- 
hole  is  uppermost;  fill  up  with  oil,  and, 
holding  the  weight  of  the  pulley  up,  watch 
the  oil  and  see  that  it  sinks  down  in  the 
hole  or  lubricator,  and  if  it  will  not  do 
this  something  is  wrong. 

In  such  a  case,  the  best  thing  to  do  is 
to  slacken  the  collar  and  slide  the  pulley 
along  the  shaft,  and  it  is  likely  that  where 
the  pulley  has  been  running  will  be  found 
to  be  dry.  This  may  be  due  to  the  oil 
hole  being  stopped,  but  not  always  so,  for 
we  have  seen  a  bearing  torn  badly  and  yet 
the  oil-hole  was  full  of  oil.  When  a  shaft 
has  once  got  dry,  a  dust  seems  to  form, 
and  this  appears  to  prevent  the  oil  from 
adhering  to  the  shaft.  It  should  also  be 
made  certain  that  there  is  a  proper  oil 
channel  in  the  pulley. 
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Graphical  Determination  and  Investigation  of  the 
Walschaerts  Valve  Gear 


By  S.  E.  Westren-Doll,  Engineer,  Petrograd 


Part  III 

According  to  these  statements  all  of 
the  dimensions  for  individual  parts  of  the 
valve  motion  under  consideration,  can  be 
determined  by  means  of  what  has  been 
given,    as    well    as    a    study    made   of    its 


left  in  European  practice  Trans.),  and 
that,  upon  the  other  side,  the  lifting  shaft 
arm  S  T  (Fig,  1)  is  keyed  to  the  lifting 
sliaft  5  which  extends  across  the  engine 
from  one  side  to  the  other,  whereby  a 
similar  motion  is  given  to  the  lifting  shaft 
arm  S  T  on  the  left  hand  side.  In  the  ex- 
ample given,  the  right  hand  side  of  the 
locomotive  will  be  used. 

In  order  that  the  drawing  developed 
may  be  as  clear  as  possible  it  is  well  to 
use  the  maximum  scale  available,  and.  in 
practice  it  has  been  found  best  to  make 
this  one-half  size. 


method  of  action.  The  results  can  best  be 
clearly  shown  in  the  plates  that  have  been 
prepared,  from  which  the  various  phases 
of  the  steam  distribution  on  both  sides  of 
the  piston  can  be  observed,  as  well  as  the 
movement  of  the  valve  in  both  directions 
for  the  forward  and  backward  motion  of 
the  engine,  thus  making  it  easy  to  study 
the  action  of  the  motion. 

The  determination  and  investigation  of 
the  Walschaerts  valve  gear  is  frequently 
carried  on  by  means  of  a  model ;  yet,  be- 
cause the  provision  of  such  a  model  for 
each  type  of  locomotive  would  require 
much  time  for  its  preparation  and  be  quite 
expensive,  the  work  is  usually  done  by 
means  of  the  graphical  method  for  the 
study  and  determination  of  the  gear. 
What  follows  is  an  off-shoot  of  the  same 
method  and  will  show  what  is  to  be  done 
in  any  specially  given  instance. 

Suppose  the  Walschaerts  valve  gear  is 
to  be  studied  and  designed  for  a  two-cyl- 
inder locomotive  and  that  a  simple  D 
valve  is  to  be  used. 

It  will  be  sufficient  if  the  several  points 
and  details  of  the  mechanism  are  deter- 
mined for  one  side  of  the  engine  as  those 
of  the  other  side  will  be  precisely  the 
same.  Of  course  it  is  understood  that  the 
reverse  lever  will  be  found  only  upon  the 
right  hand  side  of  the  machine   (It  is  the 


From  the  center  of  the  driving  wheel, 
which  is  located  at  the  left  of  the  drawing 
given  in  Fig.  29,  a  circle  is  to  be  struck 
with  the  length  of  the  crank  as  a  radius 
in  which  O  C  =z  R,  the  diameter  of  which 
corresponds  to  the  stroke  of  the  engine. 
With  the  length  of  the  connecting  rod 
given,  and  the  straight  line  drawn  through 
the  center  of  the  driving  wheel,  it  is  pos- 


sible to  locate  the  two  end  positions  L 
and  L'  of  the  crosshead. 

Since  the  crosshead  is  rigidly  attached 
to  the  piston  and  the  motions  described  by 
the  two  are  identical,  it  is  convenient  to 
take  the  positions  of  the  piston  direct  from 
the  crosshead,  and,  for  this  reason,  the 
cylinder  is  not  brought  into  the  drawing 
at  all. 

Generally  the  desired  points  of  cut-off  in 
the  cylinder  are  expressed  in  tenths,  so 
that  the  stroke  of  the  crosshead  may  be 
divided  into  ten  equal  parts  in  order  to 
show  the  position  of  the  piston  at  the 
various  points  of  cut-off.  For  the  indica- 
tion of  the  various  points  of  cut-off  for 
the  forward  and  backward  motions  of  the 
piston,  the  Arabic  and  Roman  figures  are 
used  respectively.  If  the  point  of  cut-off 
is  carried  back  to  the  end  of  the  stroke, 
this  is  indicated  by  the  position  of  the  pis- 
ton at  the  end  of  its  stroke. 

Further,  when  it  is  desired  to  find  the 
position  of  the  crank  corresponding  to  the 
several  positions  of  the  piston,  it  is  merely 
necessary  to  strike  arcs  of  circles  with  the 
length  of  the  connecting  rod  as  a  radius, 
from  the  different  positions  of  the  piston 
or  crosshead,  cutting  the  crank  circle. 
These  points  of  intersection  with  the  lat- 
ter give  the  desired  positions  of  the  crank 
and,  as  in  the  case  of  the  piston,  they  are 
indicated  by  the  Arabic  figures  0  to  10  for 
the  forward  motion  of  the  piston,  and  by 
the  Roman  figures  O  to  X  for  the  back- 
ward motion. 

The  construction  of  the  cylinder  gives 
the   distance    of    the   center   of   the   valve 
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stem  from  that  of  the  cylinder  or  what  is 
^  the  same  thing,  from  the  center  line  of  the 
engine,  and  it  can  be  laid  down  on  the 
drawing  from  the  distance  so  obtained. 
Further,  the  distance  of  the  center  of  the 
cylinder  from  the  center  of  the  driving 
axle,  will  be  fixed  from  the  general  de- 
sign of  the  locomotive,  and,  then,  the  posi- 
tion of  the  vertical  plans,  a  a,  (Fig.  11) 
for  the  extreme  right  hand  throw  of  the 
lower  end  /  of  the  lap-and-lead  lever,  can 
be  obtained  from  the  construction  of  the 
cylinder  and  back  cylinder  head  casing. 
This  will  enable  the  designer  to  calculate 
the  distance  of  this  vertical  plane  a  a  from 
the  center  of  the  driving  wheels  and  to  lay 
it  down  on  the  drawing.  At  a  distance, 
R,  to  the  left  of  the  plane  o  a,  draw  a 
straight  line  at  right  angles  to  the  center 
line  of  tiie  engine.  This  will  be  the  center 
line  or  symmetrical  axis  of  the  lap-and- 
lead  lever,  and  will  also  pass  through  the 
geometrical  location  of  point  G  on  the 
lap-and-lead  lever  when  the  piston  is  at 
either  end  of  its  stroke.  The  point  of  in- 
tersection of  this  symmetrical  axis  with 
the  center  line  of  the  valve  stem  will  give 
the  point  Ho. 

From  Ho  (Fig.  29),  as  a  center,  draw 
two  circles,  with  radii  equal  to  e  and  e 
+  Ve  (when  the  Allen  ported  valve  is 
used,  the  radii  to  be  used  are  e  and  e  -{■ 
Vj),  draw  the  back  steam  port  in  the  valve 
seat  to  the  right  of  the  point  Ho,  and  the 
front  steam  port  to  the  left,  as  shown  in 
Fig.  21. 

If  the  back  steam  port  is  to  be  opened 
by  the  valve,  the  latter  must  be  moved  to 
the  right  of  its  central  position,  that  is  it 
must  be  moved  from  Ho  towards  the  right. 


.$$$S§ 


From  the  point  Ho  to  d' ,  we  have  q^=  e, 
when  the  port  starts  to  open,  so  that  at  the 
end  of  the  stroke  of  the  piston,  the  port  will 
be  opened  beyond  the  point  d'  by  a  distance 
equal  to  Ve,  when  q  ^  e  -\-  \e.  With  the 
further  movement  of  the  piston  the  valve 
continues  to  open  the  port  up  to  a  certain 
point  and  then  closes  it  by  returning  to  d' 
when  the  piston  has  reached  the  desired 
point  of  cut-off.  The  front  steam  port  is 
shown  in  a  similar  manner  on  the  drawing; 
to  open  which  the  valve  moves  to  the  left 
from  Ho  to  d,  and  at  the  end  of  the  stroke 
of  the  piston,  it  has  traveled  the  distance 
HoH  =  ?  -f  ve  to  the  left,  after  which 
the  port  is  opened  a  certain  amount  and 
is  then  closed  when  the  valve  has  moved  to 
the  right  and  has  reached  the  point  d. 
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In  order  to  obtain  the  shortest  possible 
length  of  lap-and-lead  lever  arm  n  we 
use  the  equation 


e   -\-    7\ 


R 


the  length  of  tn,  together  with  the  total 
length  of  the  lap-and-lead  lever,  /  H  and 
/'  H'  are  (Figs.  11  and  29)  to  be  so  taken 
that  the  points  /  and  /'  must  lie  at  equal 
distances  on  either  side  of  the  symmetrical 


axis  that  passes  through  G,  as  shown  in 
the  drawing  (Fig.  22).  If  we  consider 
G  as  a  fixed  point  and  that  the  end  /  of 
the  lap-and-lead  lever  moves  in  tlie  arc 
of  a  circle  drawn  with  a  radius  equal  to 
m  about  G  as  a  center,  the  point  of  inter- 
section of  this  arc  with  the  symmetrical 
axis  of  the  motion  of  the  lap-and-lead 
lever  will  give  the  point  Jo.  This  will  be 
the  lowest  point  which  the  end  of  the  lap- 
and-lead  lever  will  reach  relatively  to  the 
rails.  It  is  well  known  that  the  greater 
the  distance  of  the  point  Jo  from  the  rails, 
the  greater  should  be  the  ratio  of  the 
lengths  of  m  and  n  be  made,  up  to  certain 
limits,  so  as  to  obtain  an  improved  action 
of  the  motion.  On  the  other  hand,  the 
outside  lap  of  the  valve  must  also  be  in- 
creased. 

The  motion  of  the  lap-and-lead  lever  is 
derived  directly  from  the  crosshead  and 
necessarily  has  some  defects,  that  are  be- 
yond the  control  of  the  designer,  which 
are  due  to  the  union  bar  by  which  it  is 
driven,  but  the  motion  of  its  lower  end 
should  be  an  exact  copy  of  that  of  the 
crosshead,  and  necessarily  of  the  piston 
also,  in  that  when  the  crosshead  is  at  the 
ends  of  its  stroke  the  point  /  must  be  at 
tlie  end  of  its  throw  also,  when  the  cross- 
head  is  at  its  central  position  5  V,  the 
lap-and-lead  lever  must  also  be  in  its 
central  position  half  way  between  /  and 
/'  and  be  at  the  point  of  intersection  of 
the  circle  struck  from  C  as  a  center  with 
the  symmetrical  axis  of  the  motion  of 
the  lap-and-lead  lever : 

In  order  that  the  up  and  down  motion 
of  the  end  of  the  union  bar  and  with  it 
that  of  the  end  of  the  lap-and-lead  lever, 
shall  be  equalized  the  length  K  L  oi  the 
rigid  crosshead  arm  must  be  so  adjusted 
that  circles  struck,  with  the  length  of  the 
union    bar    as    a    radius,    from    the    three 


positions  of  the  crosshead,  K'  —  5V  and 
A',  as  centers,  shall  cut  through  the  two 
end  positions  /'  and  /  and  the  middle  posi- 
tion Jo.  The  correct  position  of  the  point 
A'  and,  with  it,  the  length  of  the  cross- 
head  arm  can  be  obtained  by  a  simple  trial 
as  indicated  in  Fig.  22. 

Take  any  point  as  A"  that  is  below  ,' 
or  /'.  From  the  center  line  of  the  engine 
draw  a  line,  at  right  angles  to  the  same, 
downwards,  and  the  distance  L'  K"  will 
be  the  length  of  the  corresponding  cross- 
head  arm.  The  distance  of  the  point  K" 
from  /'  gives  the  corresponding  length  of 
the  union  bar.  Then  from  the  several 
positions  of  A'",  that  is  from  K",  Ko" 
and  K",  as  centers  draw  arcs  of  circles 
cuttiiig  the  arc  J'  Jo  J,  and  the  points  of 
intersection,  so  obtained,  will  usually 
coincide  with  /'  and  /,  but  at  the  central 
point,  the  intersection  will  usually  be  to 
the  left  or  right  of  Jo ;  being,  in  the  case 
shown,  to  the  right  of  Jo.  In  order,  then, 
that  the  central  arc  may  pass  through  the 
point  Jo  it  is  necessary  to  look  for  the 
proper  position  of  A  either  above  or  be- 
low the  point  A"  that  has  been  chosen. 
After  a  few  trials  it  will  be  quickly 
located. 

When  the  correct  length  of  the  cross- 
head  arm  has  been  obtained  it  is  possible 
to  locate  the  point  /  of  the  lap-and-lead 
lever  for  any  point  of  cut-off  that  may  be 
desired  and  the  corresponding  location  of 
the  piston.  The  positions  of  the  piston,  or, 
what  is  the  same  thing,  those  of  the  cross- 
head  can  be  laid  down  on  the  line  A  A", 
and  from  these  points,  as  centers,  arcs  of 
circles  may  be  struck,  using  the  length 
of  the  union  bar  /  A  as  a  radius,  on  which 
the  end  of  the  lap-and-lead  lever  must  lie 
for  each  of  the  corresponding  positions. 
By  taking  the  point  G  as  a  fixed  center, 
the  intersection  of  the  arc  /'  Jo  J,  with 
the  above  mentioned  arcs,  will  give  the 
several  locations  of  /  corresponding  to  the 
figures  of  the  different  positions  of  the 
piston. 

Suppose  the  point  of  cut-off  is  taken  at 


90  per  cent  of  the  stroke;  then,  when  the 
piston  has  reached  this  position,  the  valve 
must  have  just  closed  the  port,  that  is  to 
say  the  outside  lip  of  the  valve  H'  or  H 
(Fig.  21)  must,  at  that  instant,  be  in  line 
with  the  outside  edge  of  the  port  d'  or  d, 
or  rather,  the  points  H'  or  H  must  be  at 
the  corresponding  points  d'  or  d.  At  the 
same  time  the  lower  end  of  the  lap-and- 


FIG.   23 

lead  lever  J,  has  reached  the  positions  9 
or  IX  together  with  the  piston.  If  we  now 
connect  these  last  points  with  d  and  d'  re- 
spectively and  lay  off,  on  this  connecting 
line,  from  d  and  d' ,  a  distance  equal  to  n 
we  will  have  the  positions  of  the  point  G 
when  the  desired  cut-off  takes  place  at  the 
front  and  back  ends  of  the  cylinder.  In 
a  similar  manner  the  positions  of  G  for  the 
valve  closure  at  all  points  of  cut-off  can 
be  la:id  down.  The  simplest  method  of 
doing  this  will  be  to  draw  arcs  of  circles 
from  d  and  d'  as  centers  and  with  the 
length  n  as  a  radius  and  the  points  of  in- 
tersection of  these  arcs  with  the  straight 
lines  drawn  from  the  several  positions  of 
J  to  d  and  d'  will  be  the  several  locations 
of  G  that  it  is  desired  to  find  as  shown  in 
Fig.  23. 
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W  Ian  tlie  engine  is  fitted  with  a  valve 
having  inside  admissions,  as  is  shown  in 
Fig.  20,  the  point  (/'  of  the  lap-and-lead 
lever  is  usually  alwve  //,  that  is  the  points 
//  and  (/  have  changed  places. 

The  different  positions  of  the  point  G 
at  the  time  of  the  closure  of  the  valve  for 
the  dilTerent  points  of  cut-otT  are  obtained 
ill  the  same  manner  as  for  the  valve  with 
an  outside  lap  except  that  the  arcs  of 
circles  struck  from  d  and  d'  as  centers  and 
with  H  as  a  radius  are  not  drawn  below 
but  above  their  centers  as  shown  in 
Fig.  24. 

It  is  also  to  be  noted  that  for  a  valve 
with  an  inside  admission,  that  half  of  the 
circle  e  +  v„  to  the  left  of  H^  is  for  the 
back  port,  while  that  to  the  right  is  for 
the  front  port,  which  is  just  the  reverse  of 
what  obtains  when  outside  admission  is 
used. 

In  order  that  the  point  of  cut-ofif  may  be 
at    the    commencement   of   the   stroke   the 


valve  must  close  the  port  when  the  piston 
is  at  the  points  0/X  and  O/IO  respectively, 
that  is  when  it  is  at  the  ends  of  the  stroke. 
This  is  impracticable  because  of  the  linear 
lead,  and  because  of  which  the  point  G, 
falls  at  the  same  place  for  both  ends  of 
the  stroke  of  the  piston  and  for  all  points 
of  cut-ofT. 

If  the  given  throw  of  the  eccentric  r 
is  laid  down  on  the  drawing  from  O, 
(Fig.  1)  it  is  possible,  in  view  of  the  ex- 
amples already  given,  to  proceed  in  the 
same  manner  with  the  determination  of 
the  radius  c  of  the  point  D  of  the  link  as 
well  as  of  the  position  of  the  pivotal  point 
E.  and  the  point  of  attachment  D  for  the 
eccentric  rod.  After  these  points  have 
been  determined  and  laid  down  .the  posi- 
tions of  the  link,  corresponding  to  the 
various  points  of  cut-of?  or  the  positions 
of  the  piston,  can  be  located.  This  is  done 
as  follows : 

Draw  a  straight  line  connecting  D  and 
O  and  at  O  (Fig.  29)  draw  a  line  at  right 
angles  to  the  same,  cutting  the  circle,  de- 
scribed from  O  as  a  center  and  with  r  as 
a  radius,  at  the  points  R  and  B'.  These 
points  of  intersection,  above  and  below  the 
center  O,  mark  the  position  of  the  eccen- 
tric when  the  crank  is  on  its  centers  and 


the  piston  at  the  ends  of  its  stroke,  and 
from  which  the  upper  or  lower  ends  of  the 
link  will  be  used  for  forward  or  backward 
year.  Inir  the  usual  valve  with  outside 
admission  the  upper  position  is  the  one 
that  will  be  occupied  liy  the  eccentric,  and 
this  will  be  assumed  for  the  present  case. 
The  distance  of  B  from  C  gives  the  length 
of  the  return  crank,  and  the  distance  of  B 
from  D,  tlie  length  of  the  eccentric  rod. 
Now,  with  the  length  of  the  return  crank 
as  a  radius,  and  from  the  several  positions 
of  the  crank,  draw  arcs  of  circles  cutting 
the  eccentric  circle,  drawn  with  the  radius 
)-,  and  the  points  of  intersection  thus  ob- 
tained, will  be  the  positions  of  the  center 
of  the  eccentric  for  the  corresponding  ones 
of  the  crank  and  they  have  been  marked 
with  the  figures  OO  —  X  and  O  —  10. 

Because  of  the  rigid  connection  between 
the  link  and  the  eccentric,  the  former  has 
a  motion  corresponding  to  that  of  the  point 
B.  If,  then,  from  any  position  of  S  as  a 
center,  and  with  B  I>  as  a  radius,  arcs  of 
circles  be  drawn  cutting  the  arc  of  the 
movement  of  the  point  D,  the  position  of 
the  point  D  will  be  obtained  for  the  cor- 
responding position  of  the  eccentric  and, 
with  it,  of  the  piston.  For  facilitating  the 
reading  of  the  drawing  the  same  method 
of  numbering  is  used.  At  the  same  time 
the  movement  must  be  checked  in  order  to 
sec  whether  or  not  the  point  D  moves  an 
equal  distance  to  the  right  and  left  of  the 
neutral  or  central  position. 

If  from  the  point  G  as  a  center,  when  it 
is  in  the  position  which  it  occupies  when 
the  piston  is  at  the  end  of  its  stroke,  an 
arc  of  a  circle  be  struck  through  E  and 
prolonged  until  it  intersects  the  arc  of 
motion  of  the  point  D,  we  obtain,  first,  the 
length  of  the  radius  rod,  G  E  and  second, 
(see  Fig.  29)  the  distance,  D  f  of  the 
point  of  attachment,  D,  of  the  eccentric  rod 
from  the  arc  forming  the  center  line  of 
the  link.  Then,  if  we  lay  off  points,  to 
the  right  of  the  several  positions  of  D,  dis- 
tant therefrom  on  the  arc  of  its  movement, 
by  the  distance,  D  f,  we  will  have  the  posi- 
tions of  the  arc  of  the  link  corresponding 
to  them  and  to  the  corresponding  positions 
of  the  piston.  It  is  then  only  necessary  to 
draw  arcs  through  these  points  and  the 
point  E  to  correctly  indicate  the  positions 
of  the  link.  In  order  to  facilitate  this 
work  first  draw,  from  £  as  a  center,  an 
arc  of  a  circle  with  the  length  of  the  radius 
rod  as  a  radius.  The  centers  from  which 
the  link  positions  are  to  be  drawn  will  be 
found  on  it,  and  from  them  the  arcs  can 
be  drawn. 

On  closer  observation  we  will  find  that, 
when,  for  example,  the  cut-ofif  takes  place 
at  90  per  cent  of  the  stroke,  at  the  instant 
of  port  closure,  the  point  G  will  be  at  9  or 
/  X  according  to  the  direction  of  the 
stroke,  while  the  link  block  will  be  at  the 
corresponding  positions  of  9  or  /  X  upon 
the  arc  of  the  link.  The  radius 
rod  connects  the  link  block  F  with 
the    point    G;    since    its    length     is    con- 


stant ;  and  with  the  position  of  the 
point  G  given  for  the  desired  point  of 
cut-off  hence  that  of  I-  upon  the  corre- 
sponding position  of  the  center  line  of  the 
link  must  lie  upon  the  arc  9  or  /  A',  hence 
the  position  of  the  link  block  for  the  afore- 
said point  of  cut-off  can  be  found  at  any 
moment,  for  either  directions  of  motion  of 
the  piston  as  well  as  for  forward  or  back- 
ward gear,  by  striking  an  arc  of  a  circle 
from  G»  and  /  A'  as  a  center,  with  the 
length  of  the  radius  rod  as  a  radius,  and 
intersecting  the  link  arcs  9  or  /  X.  In  this 
way  we  can  obtain  the  locations  of  the 
points  F\^  and  F^  for  the  forward  gear 
and  F'l,  and  F\  for  the  backward  gear 
and  for  the  left  and  right  hand  motions 
of  the  valve.  The  distance  of  these  points 
from  the  fixed  pivotal  point  of  the  link, 
indicates  the  position  of  the  link  block  for 
the  above  mentioned  point  of  cut-off. 
In  a  similar  manner   we  may  determine 


the  distance  of  the  link  block  F  from  E 
for  all  points  of  cut-off,  by  simply  draw- 
ing arcs  of  circles  from  all  positions  of 
G  with  the  length  of  the  radius  rod  G  E, 
as  a  radius,  which  will  cut  the  corre- 
sponding positions  of  the  link  center  line 
at  the  desired  position  of  the  link  block. 

Suppose  the  positions  of  the  points  E 
and  D  have  been  properly  located,  it  will 
be  found  that  the  distances  of  the  link 
block  at  Fix  and  F',  or  F'n  and 
Fs  from  E  (for  the  cut-off  for  the 
backward  and  forward  strokes  of  the 
piston)  may  be  slightly  different  from 
each  other  or  exactly  the  same,  as 
shown  in  Fig.  25.  If  this  is  not 
the  case  and  there  is  a  greater  differ- 
ence, a  correction  of  the  points  E  and  D 
must  be  made  from  the  locations  pre- 
viously found,  since  otherwise  the  adop- 
tion of  an  eccentric  motion  of  the  point  F 


having  an  eccentricity  of  r  := 


would 


invalidate    its    accuracy   and    influence   the 
action  of  the  valve  gearing  as  a  whole. 

If  this  correction  is  made  according  to 
the  possibilities  of  the  case,  the  means 
of  its  accomplishment  will  be  found  in  an 
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investigation  of  the  method  of  suspending 
the  radius  rod, 

According  to  the  choice  of  the  position 
of  U,  (Figs.  1  and  29)  as  already  de- 
scribed, to  the  left  or  right  of  F,  will  arcs 
of  circles  be  struck  from  the  cut-off  posi- 
tions of  the  point  G  (O  —  10  and  O  — 
A')  be  struck  with  the  radius  G  -\-  U  F 
or  G  —  U  F  as  t/  is  to  the  left  or  right 
of  F.  Connect  the  points  of  G  and  F  that 
belong  together,  as  Cn  with  Fn  or  F'lx ;  Gj 
with  F's  or  F»,  etc.,  and  prolong  these  lines 
from  G,  until  they  intersect  the  corre- 
sponding arcs  of  motion  of  the  hanger  (/  X 
or  9,  etc.),  and  there  will  be  obtained, 
for  the  corresponding  points  of  cut-off 
in  the  cylinder,  the  necessary  positions  of 
the  points  f/i  for  the  right  (  U'a  and  U>} 
and  left  hand  (U\x  and  U'n)  motion  of 
the  valves  as  well  as  for  the  forward 
(£/ii  and  [/'«)  and  backward  (.U'n  and 
C/b)   motion  of  the  engine. 

From  the  projection  of  the  engine,  the 
approximate  position  of  the  point  5  as 
well  as  the  length  of  the  hanger  U  T  can 
be  determined.  With  the  latter  as  a  radius 
and  the  points  to  be  occupied  by  U,  for 
the  extreme  positions  of  the  valve  to  the 
right  and  left,  as  centers  (as  Un  and 
t/'»  or  from  (/tui  and  U\)  a  cut-off  arc 
can  be  drawn.  By  connecting  the  points 
of  mutual  intersection  of  these  arcs  thus 
found  as  T'a,  T\,  etc.  (Fig.  29)  a  curve 
is  obtained  over  which  the  point  T  must 
travel  in  order  that  the  movement  of  the 
link  block  be  not  influenced  by  the 
hanger.  It  will  not  be  possible  to  dupli- 
cate this  curve  by  the  arc  of  a  circle 
whose  center  must  be  in  the  approxi- 
mately determined  position  of  5"  since  its 
location  must  be  built  into  the  frames. 
At  the  same  time  it  is  desirable  that  the 
radius  S  T  oi  this  arc  through  which  T 
must  move  should  be  as  short  as  possible 
because  otherwise  the  moving  of  the  link 
block  from  the  cab  will  require  consid- 
erable effort. 

It  frequently  happens  that  the  curve  is 
so  unfavorable  that,  though  the  lower 
half,  for  the  backward  motion  is  well 
covered  by  the  arc  swept  through  by  T. 
there  will  be  a  wide  variation  in  the  upper 
portion.  In  such  a  case,  from  an  operat- 
ing standpoint,  and  since  the  locomotive  is 
worked  more  in  the  forward  than  the 
backward  gear,  it  may  be  well  to  use  the 
lower  portion  of  the  link  for  the  forward 
motion,  since  the  action  of  the  valve  gear 
will  thus  be  better,  because  of  the  greater 
influence  of  the  hanger  upon  the  upper 
positions  of  the  block  in  the  link.  This 
condition  occurs  most  frequently  in  small 
engines  where  the  lengths  of  the  working 
parts  are  short.  It  then  follows  that  the 
eccentric  pin,  which,  as  already  stated, 
must  be  moved  through  180°,  as  well  as 
the  link  must  be  redrawn  and  its  motion 
investigated   anew. 

Now  after  all  of  the  dimensions  and 
points  of  the  mechanism  of  the  valve  gear 
have  been   determined,   it   still    remains   to 


carefully  look  into  its  action  as  a  whole. 
The  method  to  be  followed  is  the  same 
for  all  points  of  cut-off  for  forward  and 
backward  gears.  To  explain  it,  a  search 
into  the  action  of  the  valve  gear  for  a  90 
per  cent  cut-off  in  forward  motion  will  be 
used  as  an  example. 

Through  the  movement  of  the  point  T 
through  the  arc  of  a  circle,  the  point  U 
swings  with  the  motion  of  the  radius  rod 
in  a  horizontal  direction  about  the  point 
occupied  by  T  while  the  arc  of  the  circle 
through  which  it  moves  is  described  by 
the  radius  U  T.  The  arc  of  this  circle 
will  very  rarely  pass  through  the  posi- 
tions of  U  such  as  Uix,  U-t  U,ni,  Us,  etc. 
that  have  been  previously  determined. 
Since  the  slip  of  the  link  block  may, 
sometimes,  be  diminished  thereby,  the  mo- 
tion will  work  inaccurately  with  the  re- 
sult that  the  point  of  cut-off  will  not  be 
equalized  on  the  two  sides  of  the  piston. 
In  order  that  these  defects  may  be  made 
as  light  as  possible,  the  locations  of  U 
that  have  already  been  found  should  be 
retained,  which  lie  near  the  neutral  point 
of  U,  as  well  as  U\i,  Unn,  etc.,  for  the 
forward  gear  and  Ua,  Us,  etc.,  for  the 
backward  gear  of  the  engine.  This  to  be 
conditional  on  the  hangers  so  swinging 
that  the  position  of  U  moves  from  L'm, 
C/tiii  not  to  U'»  and  U's  but  to  Ua  and 
U,. 

By  connecting  the  positions  of  L'n  and 
Ua,  thus  given,  with  the  correspond- 
ing positions  of  G,  the  positions  of 
the  link  block  F,  as  controlled  by  the 
aforesaid  motion  of  the  hanger,  will  be 
given  for  the  closing  point  of  the  valve  at 
the  front  and  rear  sides  of  the  piston. 
The  link  block  is  not  moved  from  Fii  to 
F'a  but  to  Fa.  The  difference  between 
these  two  distances  from  E  is  the  amount 
of  slip  of  the  link  block. 

From  the  position  of  F»  for  the  for- 
ward gear  of  the  engine  it  is  evi- 
dent that,  since  Fa  lies  upon  the  arc 
of  a  circle  struck  from  (J  as  a 
center,  the  lap-and-lead  lever  has  reachea 
its  position  corresponding  to  a  cut- 
off of  90  per  cent,  but  the  link  has 
not  yet  reached  its  9  position,  for  Fa  lies 
between  the  link  positions  8  and  9,  hence 
the  link  will  close  the  port  earlier  on  the 
left  hand  end  of  the  c>-linder.  and  before 
the  piston  has  completed  0.9  of  its  stroke. 
The  result  will  be  that  there  will  be  an 
unequal  steam  admission  for  the  right  and 
left  hand  sides  of  the  piston.  From  the 
position  of  the  link  block  at  closure, 
w-hich  controls  the  principal  movement  of 
the  valve,  and  when  the  closure  takes 
place  at  Fa,  we  find  that  this  occurs  at  ap- 
proximately from  0.6  to  0.7  of  the  stroke 
between  8  and  9,  with  the  result  that  we 
will  have  a  steam  admission  of  from  86  to 
87  per  cent,  of  the  stroke  on  the  left  hand 
side  of  the  piston  and  of  the  proper  90  per 
cent  on  the  right. 

Under  the  guidance  of  the  hanger  and 
the  point  C,  the  link  block,  in  the  action 


of  the  mechanism,  moves  from  Fu  to  Fa, 
and  the  path  traversed  will  be  approxi- 
mately a  straight  line,  because  G  does  not 
move  horizontally.  The  position  of  the 
link  block  for  the  several  positions  of  the 
link  is  given  by  the  intersection  of  these 
lines  of  motion  with  the  arc  of  the  center 
line  of  the  link.  If,  then,  for  any  point  of 
cut-off,  arcs  of  circles  are  struck  with  the 
position  of  the  link  block  as  a  center  for 
each  of  the  positions  of  the  link,  using 
the  length  of  the  radius  rod  as  a  radius, 
the  point  G  must  lie  on  the  arc  so  de- 
scribed. We  may  consider,  further,  that 
if  the  link,  with  its  block,  has  reached  the 
position  /  A',  the  point  /  of  the  lap-and- 
lead  lever  has  also  reached  its  point  /  X, 
so  that,  with  these  positions  given,  the 
correct  position  of  the  lap-and-lead  lever 
can  be  drawn ;  for,  as  H  moves  in  a 
straight  hne,  which  is  the  center  line  of 
the  valve  stem,  G  must  be  at  the  proper 
distance  from  H  and  at  the  same  time,  on 
the  arc  of  the  circle  struck  from  the  posi- 
tion /  A  of  the  link  block  with  a  radius 
equal  to  the  length  of  the  radius  rod  and 
with  /  in  its  /  A  position.  Now,  since 
the  point  G  moves,  the  point  J  does  not 
describe  the  arc  of  a  circle,  but  will 
simply  be  on  such  a  circle  at  the  two  ends 


of  its  motion  at  .'  and  /'.  The  other  posi- 
tions of  /  will  lie  above  or  below  this  arc, 
but  must  always  He  on  the  arc  of  a  circle, 
drawn  with  a  radius,  equal  to  the  length 
of  the  union  bar  /  K,  from  the  corre- 
sponding position  of  the  end  of  the  cross- 
head  arm  K  as  shown  in  Fig.  26. 

After  plotting  all  of  the  positions  of  the 
lap-and-lead  lever  in  the  same  way  for 
all  positions  of  the  link  and  the  block  and 
for  a  single  method  of  operation  of  the 
engine,  we  will  obtain  the  extreme  dis- 
tance of  the  points  reached  by  H  to  the 
right  or  left  of  Ho,  the  corresponding 
travel  of  the  valve  for  the  point  of  cut- 
off used,  and  the  amount  of  port  opening 
from  d  and  d'  to  the  right  and  left. 

The  plotting  of  the  positions  of  the  lap- 
and-lead  lever  can  best  be  done  with  a 
paper  template  on   which  are  marked  the 
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total  length  of  the  lap-and-lead  lever  and 
the  location  of  the  point  G.  By  moving 
this  paper  template  about  so  that  the 
upper  end  H  is  uix)n  the  center  line  of  the 
valve  stem  (Fig.  26.)  and  the  point  /  lies 
upon  the  arc  of  the  circles  struck  from  K, 
K ,  etc.,  its  correct  position  will  be  ob- 
tained when  G  lies  on  the  arc  of  the  circle 
struck  with  the  length  of  the  radius  rod 
as  a  radius,  from  the  corresponding  posi- 
tion of  the  link  block. 

Ordinarily,  in  practice,  only  the  latest 
desired  point  of  cut-off  for  forward  gear  is 
analyzed,  since  the  inequality  in  the  mo- 
tion of  the  valve  to  the  right  and  left  is 
greatest  under  those  conditions.  In  this 
case  the  use  of  the  paper  template  is  very 
convenient  and  perfectly  satisfactory,  yet 
should  it  be  desired  to  analyze  the  motion 
of  the  valve  for  all  points  of  cut-off  and 
for  both  the  forward  and  backward  mo- 
tion of  the  engine,  the  resultant  plotting 
of  the  positions  of  the  lap-and-lead  lever 
so  many  times  on  the  drawing  would 
result  in  an  exceedingly  complicated  mass 
of  lines.  To  avoid  this  the  universal  ap- 
paratus   shown    in    Fig.  27   may   be    used. 
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since  it  is  readily  adapted  to  each  piece 
of  work  and  can  be  changed  so  as  to  have 
the  proper  dimensions  for  all  types  of  en- 
gines. It  is  so  adjusted  that  the  length 
of  the  radius  rod  as  well  as  that  of  the 
two  parts,  m  and  n,  of  the  lap-and-lead 
lever,  are  correctly  given,  and  the  posi- 
tion of  the  valve  will  be  idicated  by 
putting  the  center  A  on  any  desired  posi- 
tion of  the  link  block  and  then  adjusting 
the  center  S  so  that  it  rests  upon  the  arc 
of  one  of  the  circles  struck  from  K  —  K' , 
etc..  a  thing  that  is  quickly  done.'  If  the 
controlling  influence  of  the  point  of  sus- 
pension U  of  the  radius  rod  is  to  be  de- 
termined also,  it  will  be  necessary  to  add 
a  center  to  be  used  accordingly. 

When  all  of  the  motions  of  the  valve, 
for  the  gear  that  has  been  plotted,  have 
been  determined,  they  can  then  be  trans- 
ferred to  a  Zeuner  or  Meier-Reuleaux 
valve  diagram,  whereon  the  given  steam 
phases  in  the  cylinder  can  be  brought  to- 
gether in  a  single  drawing.  If  the  mo- 
tion of  the  valve  is  analyzed  for  but  one 


point  of  cut-off  the  drawing,  thus  made, 
will  be  available  in  the  future. 

With  it  the  designer  has  before  him  a 
clear  picture  of  the  working  of  the  valve 
motion,  and  he  has  developed  an  ideal 
movement  of  the  valve,  that  is  to  say,  one 
of  perfect  symmetry,  so  that  from  the 
values  given  in  the  valve  motion  diagram 
he  can  equalize  and  adjust  the  values  of 
the  working  conditions. 

The  following  data  will  be  contained  in 
these  diagrams  relative  to  the  forward 
and  backward  movement  of  the  engine  as 
well  as  for  the  left  and  right  hand  sides 
of  the  piston: 


sure  of  from  18  lbs.  to  25  lbs.  per  sq.  in. 
I'rom  the  latter  it  is  usually  customary  to 
take  the  amount  of  steam  admission  of  the 
high-pressure  cylinder  and  that  of  the 
corresponding  admission  to  the  low-pres- 
sure cylinder,  and  calculate  the  lengths  of 
the  lifting  shaft  arm  S  T  and  the  hanger 
T  U.  The  above  relationship  of  steam  ad- 
missions is  fixed  by  the  length  of  the  lift- 
ing shaft  arm  so  found.  After  these  things 
have  been  determined,  it  will  be  necessary 
to  start  afresh,  and  examine  critically  both 
valve  motions,  that  is  for  the  right  and  left 
hand  sides  of  the  engine;  a  proceeding, 
which  up  to  this  point  in  the  development 
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The  better  these  tables  or  diagrams 
agree  the  better  will  be  the  action  of  the 
valve  motion.  Naturally  additional  de- 
fects will  be  introduced  by  the  execution  of 
the  design  in  the  shops.  Therefore  each 
valve  gearing  should  be  carefully  watched 
in  its  erection,  and  each  type  should  be 
tested  and  checked  in  operation. 

On  each  drawing  of  a  valve  motion  dia- 
gram there  should  also  be  given,  besides 
the  complete  drawing  of  the  valve  and  the 
valve  seat,  the  diameter  of  the  cylinder, 
and  the  maximum  desired  amount  of  steam 
admission  as  well  as  a  steam  diagram  of 
the  machine  taken  at  the  mean  point  of 
cut-off  in  the  cylinder. 

If  the  engine  is  designed  to  work  as  a 
compound  different  points  of  cut-off 
should  be  provided  for  the  high  and  low- 
pressure  cylinders. 

In  order  that  this  may  be  done  and  that 
with  but  one  reverse  lever  in  the  cab,  it 
is  necessary  that  greater  dimensions  should 
be  given  to  the  lifting  shaft  arm  5"  T  and 
the  radius  rod  hanger  T  U  on  the  low- 
pressure  side  than  upon  the  high-pressure 
side  and  that  both  should  be  keyed  to  the 
shaft  5".  It  is  to  be  noted,  however,  that 
the  mid  gear  position  should  be  reached  on 
both  sides  at  once,  because  if  this  did  not 
occur  the  amount  of  steam  admission  to 
the  low-pressure  cylinder  would  be  greater 
for  one  direction  of  running  than  it  would 
be  to  the  high-pressure  cylinder ;  while,  for 
running  in  the  opposite  direction  it  would 
be  less. 

The  corresponding  steam  admission  of 
the  high  and  low-pressure  cylinders  will  be 
found  if  we  assume  in  the  drawing  of  the 
steam  diagram  of  the  high-pressure  cyl- 
inder, that  there  is  a  clearance  space  of 
from  6  to  10  per  cent  and  from  the  final 
pressure,  due  to  which,  from  3  lbs.  to  6  lbs. 
per  sq.  in.  must  be  taken  because  of  the 
drop  of  pressure  in  the  receiver,  and  with 
the  pressure  thus  delivered  the  steam  dia- 
gram for  the  low-pressure  cylinder  can 
be  drawn  on  the  basis  of  a  clearance  space 
of  from  8  to  12  per  cent  and  a  final  pres- 


of  the  valve  gear,  has  not  usually  been 
done. 

A  further  difference  in  the  valve  gearing 
for  the  two  sides  of  the  engine  will  be 
found  in  the  valve,  because  the  steam  port 
in  the  low-pressure  cylinder  will  be  longer 
than  that  in  high.  The  width  of  the  ports 
in  the  two  cylinders  is  the  same. 

With  the  application  of  compound  work- 
ing the  ratios  of  steam  admission  in  the 
two  cylinders  can  be  indicated  on  the  draw- 
ing of  the  valve  motion  diagram. 

PART  IV 

Valve  Setting 

When  the  crank  is  on  the  dead  point  or 
at  the  end  of  its  throw,  the  valve  must  have 
opened  the  steam  port  on  the  same  end 
of  the  cylinder  as  that  corresponding  to  the 
position  of  the  crank  by  an  amount  equal 
to  the  linear  lead.  With  the  Allen  ported 
V. 

valve  this  is 

2 

In  the  cabs  of  all  locomotives  there  is  a 
graduated  quadrant  on  which  the  points 
of  steam  admission  should  be  marked,  so 
that  it  is  only  necessary  for  the  driver  to 
place  the  reverse  lever  N  X  (Fig.  1)  at 
the  proper  notch  or  the  pointer  of  the  screw 
reverse  to  the  correct  index,  by  turning 
the  hand  wheel,  in  order  to  secure  a  cor- 
responding degree  of  steam  admission  in 
the  cylinders.  Again  by  setting  the  lever 
in  front  or  back  of  the  neutral  or  mid  gear 
position,  he  can  change  the  direction  of 
running  to  forward  or  backward. 

The  division  of  the  quadrant  is  rarely 
laid  out  by  designer  but  is  obtained  after 
the  valve  motion  has  been  set  up  in  the 
shops.  To  do  it  the  crosshead  should  be 
set  at  the  two  ends  of  the  stroke  of  the 
piston  and  marks  made  at  one  end  of  the 
crosshead  on  the  guides  so  that  the  total 
length  of  the  stroke  wnll  be  indicated,  and 
this  distance  should  be  divided  into  ten 
equal  parts;  each  one  of  these  will,  there- 
fore, represent  one-tenth  of  stroke  of  the 


152 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


June,  1922 


piston.     If  it  is  desired  to  admit  steam  fur 
the    full   length   of   the  stroke   of   the   pis- 
ton, then  the  mark  at  the  end  of  the  stroke 
is    to    be    used.      Suppose,    now,    that    the 
steam    admission   is    to    be    such   that    the 
valve  closes  at  90  per  cent  of  the  stroke.    It 
is  evident  that  the  edge  of  the  crosshead 
against  which  the  mark  on  the  guides  was 
made,    must    be    at    the   9/10   part    as    so 
marked,   while  the   valve  must  have  just 
closed  the  port  and  the  edges  of  the  valve 
and  the  port  be  in  line  with  each  other. 
When  the  crosshead  has  been  set,  take  the 
reverse  lever  and  move  it  until  the  proper 
position  is  reached  by  the  valve.     Then  a 
mark  can  be  made  on  the  quadrant  for  the 
notch  to  indicate  the  proper  position  of  the 
reverse  lever,  or  on  the  screw  for  its  lo- 
cation in  order  to  obtain  a  steam  admission 
of  90  per  cent  in  the  cylinders.     In   the 
same    manner    a    correct    division    of    the 
quadrant   can   be    made   for    all    points   of 
cut-off   or    rates    of    steam   admission    for 
forward  and  backward  gears  of  the  engine. 
In  order  to  verify  the  movement  of  the 
valve  in  both  directions,  for  each  distinct 
point  of  cut-off  as  well  as  the  port  opening 
on  both  sides ;  the  piston  should  be  placed 
at  the  end  of  its  stroke,  and  the  correspond- 
ing   position    of    the    outer    edge    of    the 
valvestem  crosshead  marked  on  its   guide 
and   then   when   the  motion   has   been   set 
for  any   predetermined   cut-off   the   engine 
may    be    turned    and    the    motion    of    the 
valvestem     crosshead     followed     with     a 
pencil.      Then,    when    the    position    at    the 
end  of  the  travel  has  been  obtained,  the 
length   of   the   motion  of   the   valve   stem 
crosshead,    increased    by    the    amount    of 
linear   lead    will    be   the   amount   of    port 
opening  effected  by  the  valve  on  one  side. 
When    this   determination   has   been   made 
for  all  points  of  cut-off   on  one  side,   the 
crosshead   should   be   moved   to   the   other 
end  of  its  stroke  and  the  position  of  the 
other   edge   of   the   valve   stem   crosshead 
marked,    from   which   a   determination    of 
the   valve   movements    for    the   other   side 
and  port  can  be  made.     By  bringing  these 
values  together  in  a  table  or  diagram  the 
designer    may    be    able    to    equalize    them 
and  the  better  they  can  be  made  to  agree 
the   better   will   be   the   operation   of    the 
valve  gearing. 

It  must  be  noted,  however,  that,  in  the 
case  of  the  Trick  or  Allen  ported  valve, 
the  port  opening  cannot  be  obtained  with- 
out further  information.  First  the  motion 
of  the  valve  must  be  determined.  This 
consists  of  the  mark  made  on  the  guides 
F« 

and  c  +  

2 

A  model  can  then  best  be  used  to 
duplicate  the  motion  and  the  port  opening 
obtained   therefrom. 

In  order  to  ascertain  the  actual  slip  of 
the  link  block,  as  it  exists  in  practice,  it 
is  only  necessary  to  follow  the  movement 
of  the  block  in  the  link,  with  a  pencil,  for 


all  points  of  cut-off  for  forward  and  back- 
ward gear  as  the  engine  is  turned,  from 
which  it  will  be  readily  determined. 

To  make  an  observation  as  to  the  e.xact 
position  of  the  valve  when  it  is  closing  the 
port  is  a  small  matter  in  the  case  of  flat 
valves  as  it  is  merely  necessary  to  re- 
move the  cover  of  the  steam  chest.  But, 
in  the  case  of  piston  valves,  especially  of 
those  having  an  inside  steam  admission,  it 
is  very  difficult  unless  special  arrangements 
have  been  made,  either  to  properly  set  the 
valve  or  to  follow  its  motion.  In  order  to 
meet  this  difficulty,  a  straightedge  II 
(Fig.  28)  should  be  fastened  with  screws 
to  the  front  steam  chest  cover.  The  valve 
scat  is  to  be  accurately  drawn  on  this 
straightedge,  so  that  the  opening  of  the 
port  when  the  valve  is  in  the  position  of 
effecting  the  linear  lead  can  be  measured 
to  the  fractions  of  an  inch.  The  straight- 
edge II  is  fitted  with  a  groove  in  which 
a  second  straightedge  I  can  move  back 
and  forth,  and  this  is  fastened  directly  to 


the  valve  or  to  an  extension  of  the  valve 
stem,  and  on  it  there  are  drawn  the  exact 
dimensions  of  the  valve  itself.  Then, 
when  the  crank  and  piston  of  the  engme 
are  brought  to  the  end  of  their  stroke  and 
the  valve  is  so  set  that  its  outer  edge  has 
opened  the  port  by  the  amount  of  the  linear 
lead,  the  straightedge  I  is  to  be  adjusted 
by  means  of  the  thumb  screws  A  on  the 
stem  B  so  that  its  position  on  the  straight- 
edge II  is  in  exact  accordance  with  that 
of  the  valve;  that  is  to  say  so  that  the 
steam  port  on  the  proper  side  of  the 
straightedge  II  has  been  opened  by  the 
amount  of  the  linear  lead.  Then  every 
movement  and  position  of  the  valve  will 
be  directly  and  clearly  shown  by  the 
straightedge.  The  graduation  of  the 
quadrant  as  well  as  the  determination  of 
the  movement  of  the  valve  in  both  direc- 
tions is  then  readily  effected  by  means 
of  this  apparatus. 

The  final  adjustment  of  the  valve  mo- 
tion is  effected  by  a  test  of  the  locomo- 
tive and  applying  indicators  to  both 
cylinders,  whereby  the  harmony  of  ac- 
tion of  the  two  sides  of  the  engine  can 
be  observed. 


work  on  a  scale  that  will  bring  it  into 
operation  within  two  years.  The  bridge, 
connecting  railway,  yards,  etc.,  call  for 
an  ultimate  expenditure  of  approximately 
$20,000,000. 

The  new  bridge,  located  about  twelve 
miles  south  of  Albany,  N.  Y.,  will  be  the 
second  high-level  structure  to  span  the 
Hudson  River,  and  larger  than  its  single 
predecessor  at  Poughkeepsie,  N.  Y.  Ex- 
tending from  it  will  be  three  tangents  of 
double-track  railway,  aggregating  twenty 
miles,  creating  shorter  and  level  connec- 
tions between  the  main  line  of  the  New 
York  Central  and  its  two  important 
branches,  the  Boston  &  Albany  and  the 
West   Shore   Railroad. 

The  beneficial  results  forecasted  by  the 
railroad  operating  officials  and  engineers 
include  the  practical  doubling  of  New 
York  Central  freight  tonnage  capacity,  a 
great  increase  in  passenger-carrying  ca- 
pacity and  a  possible  reduction  of  average 
time  in  transit  of  freight  between  the 
North  Atlantic  seaports  and  the  Middle 
West  of  from  two  to  five  days.  The 
new  connection  will  provide  easy  flow  for 
a  vast  amount  of  through  freight  traffic 
of  New  England  and  New  York  now 
passing  through  the  Albany  gateway, 
where  conditions  restrict  rail  facilities, 
causing  uneconomical  operation  and  in 
times  of  heavy  business  serious  conges- 
tion  and    delays. 

The  new  bridge  will  be  in  two  spans, 
as  originally  designed,  of  truss  type  and 
stone  and  steel  construction.  It  will 
carry  two  tracks,  but  be  adaptable  to  ex- 
pansion to  hold  four  tracks  if  desired.  It 
will  have  an  under-clearance  of  138  feet 
above  high-water  level,  which  is  three 
feet  more  than  that  of  the  Poughkeepsie 
bridge  or  the  big  suspension  bridges 
across  the  East  River  at  New  York  City. 
The  tracks  will  be  150  feet  above  the 
water  line.  The  masonry  and  steel  work 
will  weigh  about  twice  that  of  the  Pough- 
keepsie bridge,  which  is  supported  by 
five  piers  in  the  river  bed.  The  Castle- 
ton  structure,  including  the  viaduct  ap- 
proaches, will  be  one  mile  long,  from 
abutment  to  abutment.  The  two  central 
spans  over  the  navigable  channels  will  be 
600  and  400  feet  long,  respectively.  The 
viaducts  will  contain  one  hundred  con- 
crete towers,  supporting  2S-foot  rectan- 
gular steel  framework. 


New  York  Central  Starts  Work  on  the 
"Castleton  Cut-Oil"  Improvement 

Construction  work  will  commence  at 
once  on  the  Castleton  bridge  and  "cut-off" 
improvement  of  the  New  York  Central 
Railroad  under   plans  providing  for   rapid 


Railway  Electrification  in  Canada 

Electrification  of  railways  was  dis- 
cussed recently  in  the  House  of  Com- 
mons in  Ottawa,  Canada.  The  asser- 
tion was  made  by  Mr.  Deslauriers, 
member  for  St.  Mary's  that  the  cost 
of  the  motor  power  for  an  electric  loco- 
motive is  as  88  to  200  compared  with 
that  for  a  steam  locomotive,  .and  that 
the  maintenance  costs  are  as  8  to  18. 

The  question  will  be  further  discussed. 
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Hearing    Before    the    Interstate    Com- 
merce Commission  on  Power  Brakes 

The  hearing  callcxl  hy  the  Inti-rstatc 
Commerce  Commission  nn  Power  lirakes, 
the  questionnaire  on  and  notice  of  whicli 
appeared  in  {he  April  issue  of  Railway 
ANii  Locomotive  Engineering  was  opened 
on  May  17,  in  the  building  of  the  com- 
mission at  Washington.  The  examiners 
were  F.  E.  Mullen  and  W.  P.  Borland. 
The  appearances  of  record  were  Messrs. 
I'"dgar  C.  Clark,  Wilbur  Lea  Roc  and  F. 
J^.  Brown  of  Washinston,  and  M.  C.  Ham- 
ilton of  New  York  in  behalf  of  the  Auto- 
matic Straight  Air  Brake  Co.  of  New 
York.  Paul  Synncsvetlt  of  Philadelphia 
in  behalf  of  the  Westinghouse  Air  Brake 
Co.,  Charles  C.  Paulding  of  New  York,  in 
behalf  of  the  New  York  Central  Lines  and 
the  American  Railway  Association ;  Alfred 
P.  Thom  and  .Mfred  P.  Thom,  Jr.,  of 
Washington,  in  behalf  of  the  American 
Railway  Association  and  Scott  R.  Hayes 
in  behalf  of  the  New  York  Air  Brake  Co. 

The  opening  statement  in  behalf  of  the 
Automatic  Straight  Air  Brake  Co.  was 
made  by  Mr.  Edgar  E.  Clark  who  called 
attention  to  the  requirements  of  the  origi- 
nal Safety  Appliance  Act  that  all  trains 
shall  be  equipped  with  a  power  brake  which 
will  permit  the  engineer  to  control  the 
speed  of  the  train  from  the  cab,  and  then 
to  the  changed  conditions  of  train  oper- 
ation as  they  exist  to-day  in  comparison 
with  similar  conditions  at  the  time  of  the 
enactment  of  the  law.  He  claimed  that 
the  efficiency  of  the  brakes  had  not  kept 
pace  with   the  changed  conditions. 

The  first  witness  called  on  in  behalf 
of  the  Automatic  Straight  Air  Brake  Co. 
were  connected  with  the  Westinghouse 
Air  Brake  Co.  From  these  witnesses  ad- 
missions of  various  kinds  were  obtained 
as  to  the  shortcomings  of  the  Westing- 
house brake,  most  of  which  were  based 
upon  prior  publications  of  officers  or  em- 
ployes of  that  company.  The  testimony 
swung  about  the  freight  brake,  though 
the  passenger  brakes  were  dragged  into 
the  discussion.  The  principal  point  con- 
ceded was  that  an  emergency  application 
was  unavailable  after  a  service  applica- 
tion with  the  Weetinghouse  freight  brake. 

These  witnesses  were  followed  by  oth- 
ers connected  with  the  Automatic  Straight 
Air  Brake  Co.,  by  whom  it  was  testified 
that  the  brakes  of  that  company  worked 
in  harmony  with  those  of  the  Westing- 
house Company  and  that  the  operation  of 
the  latter  was  even  benefited  by  them. 
The  matter  of  the  eflFect  of  the  brakes  on 
wheels  was  gone  into  with  considerable 
elaboration,  and  considerable  data,  drawn 
from  the  reports  of  the  railroads  to  the 
Interstate  Commerce  Commission  was  in- 
troduced to  show  the  damage  to  property 
and  the  expense  incurred  by  the  railroads 
due  to  faulty  brake  applications. 

Cross  examination  attempted  to  break 
down  this  testimony. 

After  the  case  of  the  Automatic  Straight 
Air    Brake    Co.    had    been    presented    the 


Westinghouse  .\ir  Brake  Co.  placed  some 
of  their  officers  and  employes  on  the  stand 
who  testified  to  the  efforts  that  had  been 
made  by  that  company  to  constantly  im- 
prove its  product  and  keep  up  with  the 
demands  of  the  times.  The  development 
of  the  various  forms  of  triple  valves  were 
enlarged  upon  and  some  indication  given 
of  the  reasons  for  tliat  development.  It 
was  contended  by  these  witnesses  that  the 
Automatic  Straight  Air  Brake  would  not 
meet  the  re<|uirements  of  the  specifications 
of  the  .\nierican  Railway  .\ssociation  pro- 
mulgated in  1918  and  that  it  would  not 
harmonize  with  the  Westinghouse  brakes. 
A  statement  was  read  into  the  record  set- 
ting forth  the  attitude  of  the  Westing- 
house Company  as  to  new  inventions  in 
the  air  brake  art.  It  showed  that  every 
development  had  been  very  carefully  fol- 
lowed, and  that  every  move  in  the  develop- 
ment of  the  Automatic  Straight  Air 
Brake  had  been  followed  and  reports 
thereon  rendered  by  officers  and  employes 
of  the  Westinghouse  Company  all  of 
which  had  been  adverse. 

These  witnesses  maintained  that  on  the 
basis  of  observed  wheel  temperatures  of 
trains  in  which  there  were  Automatic 
Straight  Air  Brakes,  these  brakes  were 
not  doing  their  share  of  the  work  and 
could  not  be  made  to  do  so. 

This  testimony  was  vigorously  assailed 
on  the  cross-examination  of  the  witnesses 
and,  in  some  cases,  successfully. 

The  attitude  assumed  by  the  two  par- 
ties was  that  the  Westinghouse  brake  was 
and  was  not  efficient  and  satisfactory,  and 
capable  of  meeting  the  demands  of  the 
traffic  of  the  present  time,  and  that  the 
Automatic  Straight  Air  Brake  would  and 
would  not  harmonize  in  its  operation  with 
the  Westinghouse  brake,  and  that  it  had 
and  had  not  failed  to  fulfill  the  claims 
made  for  it. 

After  the  completion  of  the  case  for 
the  two  brake  companies  the  hearing  was 
adjourned  until  early  in  July. 


Railway  Refrigerator  Cars 

Interesting  notes  on  refrigerator  cars 
were  presented  at  a  joint  meeting  of  the 
Metropolitan  Section  of  the  American 
Society  of  Engineers  and  the  Railroad 
Division  of  the  Mechanical  Engineers, 
and  the  members  of  other  engineering 
societies  at  the  Engineering  Building,  29 
West  39th  Street,  New  York  City,  on 
May  16,  by  W.  H.  Winterrowd,  Chief 
Mechanical  Engineer  of  the  Canadian 
Pacific.  The  author  of  the  paper  showed 
a  close  study  of  the  subject  and  illustrated 
the  matter  with  drawings  and  diagrams 
of  the  various  systems  in  use.  As  is  well 
known  the  prevailing  method  of  obtaining 
refrigeration  is  by  means  of  naturally- 
circulated  air.  cooled  by  contact  with  ice, 
or  ice  and  salt,  placed  in  suitable  recep- 
tacles called  bunkers  located  at  each  end 
of     an     insulated     car.        Circulation      is 


assisted  and  made  most  efficient  by  means 
of  containers  so  constructed  that  the  rel- 
atively warm  air  must  pass  over  the  top 
of  them  to  reach  the  ice,  or  ice  contain- 
ers, the  air  becoming  chilled,  and  there- 
fore heavier,  sinks  towards  the  floor  and 
reaches  the  body  of  the  car  by  passing 
through  a  space  beneath  the  bulkheads. 
These  insulated  partitions  also  assist  in 
protecting  the  lading  nearest  the  ice  con- 
tainers. Without  bulkheads,  and  when 
salt  is  used  with  the  ice  to  hasten  and 
increase  refrigeration,  that  part  of  the 
lading  nearest  the  ice  frequently  freezes, 
an  undesirable  and  disastrous  occurrence 
with  some  commodities.  At  the  same 
time  that  portion  of  the  load  near  the 
center  and  top  of  the  car  may  remain  at 
too  high  a  temperature,  an  equally  unde- 
sirable condition. 

As  a  further  aid  to  circulation,  partic- 
ularly in  cars  where  the  lading  is  piled  or 
stacked,  a  slatted  wooden  structure  known 
as  a  floor  rack  is  of  very  great  value. 
These  racks,  on  the  top  of  which  the 
lading  may  be  placed,  consist  of  longi- 
tudinal runners  3  or  4  ins.  high,  with 
cross  slats  fastened  to  the  top  of  them. 
They  are  hinged  to  the  side  walls  of  the 
car  and  are  divided  in  the  middle  so  that 
they  can  be  turned  up  to  make  the  floor 
accessible.  These  racks  permit  the  cold 
air  which  flows  beneath  the  bulkhead  to 
circulate  freely  toward  the  center  of  the 
car   and   up  through   the   lading. 

As  Mr.  Winterrowd  stated  a  very 
great  improvement  has  been  made  in  re- 
frigerator-car construction  and  design, 
particularly  within  the  last  few  years,  but 
there  is  also  evident  indication  that  the 
field  of  investigation  in  connection  with 
cars  of  this  type  is  still  a  most  fertile  one. 
Some  fairly  recent  cars  indicate  that  the 
subject  of  refrigeration  in  transit  is  not 
appreciated  in  some  quarters  as  it  should 
be.  Efficient  refrigeration  is  most  impor- 
tant, because  cars  that  can  be  kept  in 
continuous  service  with  a  minimum  cost 
of  maintenance  and  which  are  sufficiently 
efficient  to  protect  the  lading  in  transit 
mean  increased  income  to  the  railways. 


Railway  Extensions  in  Canada 

The  sum  of  $1,890,000  has  been  ap- 
propriated by  the  Legislature  of  Alberta 
for  extension  of  railways  in  the  northern 
part  of  the  Province.  The  railway  bills 
include  $410,000  for  a  IS-mile  extension 
of  the  Edmonton,  Dunvegan,  and  Bri- 
tish Columbia  Railway  west  from 
Grand  Prairie;  $475,000  for  a  13-mile 
extension  of  the  Central  Canada  North- 
west Railway  from  Peace  River  to 
Waterhole;  $265,000  for  an  11-mile  ex- 
tension of  the  Lacombe  and  North- 
western Railway  to  the  north;  and  an 
issue  of  $740,000  for  the  Alberta  and 
Great  Waterways  Railways,  of  -ivhich 
$255,000  is  to  repay  the  general  fund  of 
the  Province  for  money  already  loaned. 
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Railroad  Labor  Board  Aims  at  Estab- 
lishing   Stable     Foundations 

As  was  expected  the  United  States 
Labor  Board  has  been  occupied  in  de- 
liberations in  another  nation-wide  rail- 
road wage  adjustment,  and  hearing  tes- 
timony in  regard  to  a  ten  per  cent 
reduction  demanded  by  the  railroads. 
After  two  years'  activities  under  most 
trying  circumstances,  the  Labor  Board 
has  performed  a  vast  amount  of  work 
which  in  the  very  nature  of  things  could 
not  please  everybody.  The  leveling  up 
of  wages  made  by  the  government  during 
the  war  period  was  unavoidable.  There 
was  no  time  to  discriminate  between  the 
costs  of  living  in  the  different  localities, 
and  the  variations  in  this  regard  were 
not  so  marked  at  that  time  as  they  have 
been  since  and  nothing  better  than  a 
fair  average  could  be  taken  to  base  a 
necessary  increase  of  remuneration,  which, 
of  course,  added  to  costs  in  certain  lo- 
calities. The  deductions  in  wages  which 
became  inevitable  were  not  looked  upon 
as  a  final  settlement  in  the  important 
question  of  arriving  at  a  degree  of 
stability,  and  the  work  in  the  hands  of 
the  Labor  Board  at  the  present  time 
should   form  a  more  or  less  stable  foun- 


dation for  future  wage  adjustment  to  fit 
a  peace  time  industry  operating  under 
normal  conditions. 

One  thing  seems  to  be  universally  ad- 
mitted, that  in  the  pre-war  days  the  av- 
erage railroad  man  was  not  paid  a  rate 
commensurate  with  the  importance  of  his 
work,  nor  in  a  ratio  with  that  of  other 
industries.  This  was  particularly  true 
not  only  in  the  maintenance  of  way  de- 
partments, but  among  the  skilled  me- 
chanics in  repair  shops.  There  had  been 
no  increase  in  wages  to  speak  of  since 
the  civil  war  period,  and  while  it  is  true 
that  railroad  work  generally  is  of  a 
more  steady  and  reliable  kind  than  that 
of  the  building  and  some  manufacturing 
industries,  it  should  not  be  forgotten  that 
during  the  fluctuations  in  transportation 
incident  to  variations  in  freight  traffic, 
it  was  invariably  the  shop  men  and  others 
of  the  lower  paid  railroad  men  that  were 
the  first  to  feel  the  effect  of  a  reduced 
railroad  income,  and  suspensions,  short- 
ened hours,  and  occasional  reductions  on 
wages  were  not  uncommon.  The  result 
was  that  many  of  the  best  men  sought 
work  elsewhere,  leaving  the  unskilled  and 
inexperienced,  thereby  adding  to  the 
cares  of  the  foremen  the  necessity  of 
training  men  to  do  work  that  frequently 
was  not  as  well  done  as  it  should  have 
been,  and  leaving  much  that  was  not  done 
at  all  to  wait  for  a  more  convenient  season. 
Hence  the  old  rates  of  wages  should 
not  be  considered  in  any  deliberations  of 
the  Labor  Board,  or  if  considered  at  all 
should  be  looked  upon  as  utterly  in- 
adequate, and  in  a  kindlier  spirit  it 
might  be  considered  a  justification  towards 
liberality  and  if  it  should  appear  that  cer- 
tain classes  have  been  overpaid  for  a  short 
period,  it  would  'ak^  a  long  period  of 
such  conditions,  if  they  do  exist  to  make 
up   for  the  deficiencies  of  the   past. 

As  to  the  variable  costs  of  living  in 
the  various  localities  it  may  be  relied 
upon  that  the  Labor  Board  will  before 
rendering  any  decision  give  this  matter 
due  consideration,  and  it  may  result  in 
a  series  of  wage  decisions  following  the 
groupings  used  in  issuing  rules  decisions. 
In  any  event  in  view  of  the  growing  sense 
that  comes  from  experience,  let  us  hope 
that  we  are  approaching  settled  conditions 
in   the   days   that   are   to   be. 


Rio  Grande  Western  Railroad  runs 
parallel  through  two  counties  where  tliere 
are  sixty-eight  motor  trucks  operating  as 
public  carriers.  The  owners  of  the  trucks 
paid  into  the  state  treasury  $819  per 
year  for  the  use  of  the  state  and  county 
highways.  They  had  not  contributed  di- 
rectly to  the  construction  of  the  highways. 
The  railroad  not  only  built  its  own  road- 
way, but  paid  in  one  year  $38,023  in 
taxes  for  the  public  roads  which  they  do 
not  use  at  all,  and  in  addition  other 
taxes  making  the  total  in  these  two  coun- 
ties paid  by  the  railroad  company 
$153,896.  A  portion  of  the  decision  of 
the  Commission  claims  that  "Public  con- 
venience and  necessity,  by  which  must 
be  understood  the  convenience  and  neces- 
sity of  the  people  at  large  as  contra- 
distinguished from  the  convenience  and 
necessity  of  a  very  small  number  of  per- 
sons who  seek  to  derive  a  profit  from  the 
farmers'  and  home  owners'  investment  in 
roads,  never  contemplated  that  the  truck 
driver  should  destroy  that,  to  the  cost  of 
construction  of  which  he  contributed  little 
or  nothing,  or  that  he  should  reap  where 
he  has  not  sown.  When  the  taxing  laws 
of  this  state  are  so  amended  that  the 
truck  driver  operating  over  state  high- 
ways shall  contribute  his  due  proportion 
to  the  cost  of  construction  and  main- 
tenance of  our  highways,  then,  and  only 
then,  can  this  Commission  regard  his  use, 
under  proper  conditions  and  restrictions, 
of  a  great  and  tremendously  expensive 
public  facility  as  of  equal  dignity  and 
equal  benefit  to  the  people  with  the  mod- 
erate use  thereof  by  the  ordinary  tax 
payer." 


The    Taxation    of    Motor    Trucks    and 
Railroads 

The  Public  Utilities  Commission  of 
Colorado  has  delivered  an  important 
decision  which  will  form  a  precedent  in 
similar  cases  by  other  state  utilities' 
commissions,  in  regard  to  comparatively 
free  motor  traffic  on  public  highways. 
The  case  furnishes  a  parallel  to  the  uni- 
versal disadvantage  to  which  the  railroads 
are  placed  in  the  matter  of  taxation  in 
the  various  states  through  which  trans- 
portation   is   carried   on.     The   Denver   & 


The  President  Calls  Up  Railway  Heads 

Nineteen  of  the  leading  railway  executives 
were  called  to  go  and  consult  with  the 
President.  This  may  seem  at  first  sight 
to  imply  a  doubt  as  to  the  reliability  of 
the  reports  of  the  Interstate  Commerce 
Commission  and  the  United  States  Labor 
Board,  but  it  should  not  be  so  construed 
at  least,  until  we  see  the  result  of  the  con- 
ference. That  the  President  means  well 
there  can  be  no  doubt. .  That  the  railway 
executives  will  tell  him  all  they  know,  if 
there  is  time,  we  may  rest  assured.  That 
some  good  may  come  of  it  we  cherish  a 
fond  hope.  We  are  confident  it  will  be 
something  more  than  a  visit  of  Cherokee 
Indians  who  are  pleased  to  see  their  photo- 
graphs in  the  company  of  the  Great  Father, 
then  go  home  thinking  their  own  thoughts. 
Perhaps  the  President  has  something  up 
his  sleeve  that  will  lower  rates  and  in- 
crease receipts,  something  that  will  allay 
discontent  and  bring  back  the  tender  grace 
of  a  day  that  is  dead.  The  executives 
have  not  secured  the  promised  six  per  cent 
yet,  if  it  was  promised  at  all,  or  merely 
set  up  like  the  ideal  that  eludes  and  ever 
has  eluded  the  seeker  after  the  unattain- 
able. We  await  the  result,  not  forgetting 
the  beatitude — "Blessed  are  they  who  ex- 
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pect    little    for    tliey    shall    not    be    disap- 
pointed." 

At  the  meeting  which  was  held  at  the 
White  House  on  May  20,  it  is  re- 
ported that  the  President  "voiced  the 
unanimous  desire  of  the  railroad  execu- 
tives to  make  the  fullest  contribution  pos- 
sible to  restore  and  maintain  prosperity." 
The  executives  voted  to  name  a  committee 
to  recommend  what  action  would  be  taken. 
Secretary  Hoover's  suggestions  embraced 
cutting  freight  on  coal,  steel,  farm  prod- 
ucts, minerals,  and  other  heavy-priced 
basic  raw  materials.  It  also  involves  a 
policy  of  letting  freights  on  high-grade, 
high-priced  finished  materials  remain  at 
approximately  their  present  levels,  and 
probably  leaving  passenger  rates  un- 
touched. 

One  subject  frequently  mentioned  in  ad- 
vance of  the  White  House  dinner,  that  of 
railroad  wage  levels,  now  under  re-exam- 
ination before  the  Railroad  Labor  Board, 
apparently  did  not  come  up  for  discussion. 
No  mention  of  it  was  made  in  the  state- 
ment, although  questions  of  new  equipment 
purchases  and  other  "problems  of  railroad 
management"  were  referred  to  specifically. 


Interstate  Commerce    Commission    Or- 
ders a  Reduction  in  Freight  Rates 

While  the  President  and  nineteen  rail- 
road executives  were  discussing  the  advisa- 
bility of  making  reductions  in  railroad 
freight  rates  on  certain  commodities,  and 
a  committee  of  the  railroad  executives 
was  appointed  to  consider  and  report  on 
the  matter  with  a  view  to  eflfect  reductions, 
it  appears  that  coincidentally  the  Interstate 
Commerce  Commission  was  preparing  an 
order  for  a  sweeping  reduction  in  freight 
rates  and  which  are  to  be  effective  on  July 
1.  The  Commission  also  announced  that 
railroad  rates  in  the  future  would  be  based 
on  a  return  of  554  per  cent  on  the  aggre- 
gate value  of  the  lines,  as  compared  with 
6  per  cent  under  the  Esch-Cummins  law 
The  provision  of  this  law  recently  expired, 
and  the  Commission  was  empowered  to  fix 
a  new  rate  of  return. 

At  first  glance  the  action  of  the  Commis- 
sion seems  to  be  premature.  It  is  a  bjld 
experiment  but  we  are  not  without  hope 
that  it  may  be  successful,  as  all  indications 
point  to  a  rapid  revival  of  industrial  ac- 
tivity. Our  hopes  have  been  slow  in  real- 
ization before  and  we  have  not  had  time 
to  forget  that  since  the  general  increase  in 
freight  rates,  effective  on  August  26,  1920. 
the  railroads  of  the  United  States  havfc 
realized  a  return  upon  their  tentative  val- 
uation of  3.35  per  cent,  according  to  reports 
filed  with  the  Interstate  Commerce  Com- 
mission up  to  April  1,  1922.  During  these 
19  months  the  net  operating  income  has 
totaled  $995,087,379,  which  is  $784,582,123 
short  of  a  6  per  cent  return.  To  have 
earned  6  per  cent  the  railroads  should 
have  had  a  net  operating  income  amount- 
ing to  $1,779,669,502.     In  these  19  months 


the  railroads  as  a  whole  have  on  only  one 
occasion  earned  above  5  per  cent  and  that 
was  in  March  last,  when  it  was  S.83  per 
cent. 

During  the  year  1921  their  net  operating 
income  for  the  12  months'  period  was  at 
the  rate  of  3.26  per  cent  on  their  tentative 
valuation,  while  during  the  first  quarter 
in  1922  it  has  been  at  the  rate  of  4.51  per 
cent. 

The  reductions  which  will  pass  into  ef- 
fect next  month  will  reduce  the  40  per 
cent  increase  allowed  in  the  Eastern 
district  in  Au.gust,  1920,  to  26  per  cent.  In 
the  Western  district  where  35  per  cent  in- 
crease was  allowed,  the  reduction  will  cut 
this  to  21^  per  cent.  In  the  Southern  and 
Mountain  Pacifies  the  previous  rate  in- 
crease of  25  per  cent  will  be  reduced  to 
12}/^  per  cent,  while  in  the  Interterritorial 
districts  where  the  rate  increases  averaged 
331/3  per  cent,  this  will  be  cut  to  20  per 
cent. 


International   Railway   Congress 

After  a  lapse  of  twelve  years  the  Inter- 
national Railway  Congress  assembled  in 
Rome,  Italy,  in  the  latter  part  of  April. 
It  will  be  recalled  that  it  was  intended 
that  a  meeting  would  have  been  held  in 
Berlin  in  1915,  but  as  it  is  well  known  it 
was  not  convenient  to  get  to  Berlin  at  that 
time.  Ehiring  the  twenty-five  years  of  the 
existence  of  the  Congress,  although  held 
at  irregular  intervals,  the  sessions  have 
been  well  attended  by  well-selected  delega- 
tions, and  able  discussions  have  been  held 
on  vital  subjects  pertaining  to  railroad  de- 
velopment. At  first  glance  it  might  seem 
that  there  is  little  to  learn  by  an  accom- 
plished American  railroad  man  visiting 
Europe.  Their  ways  are  not  as  our  ways. 
Their  miniature  equipment  is  frequently 
spoken  of  with  something  approaching  de- 
rision by  the  average  American  who  may 
not  understand  that  in  compact  countries 
with  dense  populations  a  greater  frequency 
of  trains  is  better  adapted  to  the  needs  of 
the  people,  even  if  the  equipment  is  limited 
in  power  and  accommodation,  because  of 
the  easy  possibility  of  a  greater  number  of 
trains  being  run.  In  fact  with  the  excep- 
tion of  Russia  the  railroad  traffic  in 
Europe  might  be  not  improperly  compared 
with  the  suburban  traffic  of  our  Eastern 
States.  In  regard  to  unqualified  opinions 
of  the  economic  advantages  of  a  train  of 
enormous  capacity  passing  over  the  long, 
thinly  populated  regions  of  the  United 
States  and  Canada  once  in  twenty-four 
hours  the  foreigner  knows  little  and  cares 
less.  Their  means  and  methods  suit  them 
and  ours  suit  us,  and  while  we  cheerfully 
admit  that  the  whole  science  of  transporta- 
tion has  been  learned  from  Europe,  we  are 
very  apt  to  think  that  we  have  made 
marked  improvements  upon  it.  whereas 
they  may  be  merely  changes  entirely  aris- 
ing from  the  exigincies  of  the  varying 
situations. 


At  any  rate  in  a  kindly,  fraternal  spirit  of 
learning  from  each  other  the  International 
Railway  Congress  has  been  established 
and  in  this  spirit,  no  doubt,  it  will  be 
carried  on.  There  is  certainly  great  need 
of  master  minds,  if  there  be  such  in  exist- 
ence, to  devote  their  attention  to  the 
economic  side  of  railroading.  It  is  not 
much  to  our  credit  that  after  nearly  a 
century  in  which  the  steam  engine  has 
done  the  great  bulk  of  the  world's  work 
especially  in  transportation  every  railroad, 
either  State  owned  or  private  owned, 
should  be  on  the  brink  of  bankruptcy,  with 
a  ceasless  battle  between  capital  and  labor, 
with  equipment  in  a  lamentable  condition, 
and  with  a  large  portion  of  the  time, 
which  ought  to  be  devoted  to  wise  legisla- 
tion calculated  to  maintain  and  develop 
the  resources  of  the  various  countries  and 
increase  the  material  welfare  of  the  people, 
taken  up  with  acrimonious  debates  that 
lead  next  to  nowhere. 

We  are  not  without  hope  that  out  of  the 
International  Railway  Congress  some  good 
may  come.  The  echoes  that  have  come  to 
us  so  far  are  similar  to  the  radio  electric 
noises  that  amuse  and  interest  the  young 
and  idle — brass  bands, — addresses  of  wel- 
come, —  set  speeches,  —  labored  essays, 
that  leave  the  hearers  about  as  wise  as 
they  were,  with  the  blessed  consolation 
that  silence  after  all  is  golden. 

It  may  be  added  that  the  number  of 
members  and  the  mileage  represented  at 
the  congresses  rose  from  131  and  31,000 
at  the  Brussels  Congress  in  1885,  to  420 
and  373,000  at  Berne  in  1910,  and  the  as- 
sociation now  comprises  260  administra- 
tions representing  something  like  250,000 
miles  of  line. 


The  Mechanical  Conventions 

The  stresses  of  the  war  period  and  the 
unsettled  conditions  arising  from  it  ren- 
dered it  necessary  to  forego  holding  the 
railway  mechanical  conventions  with  that 
degree  of  regularity  which  had  charac- 
terized the  meetings  for  many  years.  Out 
of  this  misfortune,  however,  has  come  4 
closer  association  of  what  may  properly 
be  called  the  allied  mechanical  associa- 
tions, and  the  meeting  this  month  will 
mark  a  new  era  in  the  history  of  these 
associations. 

It  would  be  difficult  indeed  to  over- 
estimate the  value  of  the  work  accom- 
plished through  the  educational  agency  of 
these  associations.  The  marvelous  de- 
velopment of  the  modern  high-powered 
steam  locomotives  owes  much  of  its  pres- 
ent day  supremacy  to  the  spirit  of  enter- 
prise and  encouragement  created  at  the 
meetings  of  the  best  and  the  brightest  of 
the  leading  spirits  engaged  in  the  con- 
struction and  repair  of  the  locomotive  and 
other  appliances.  These  meetings  have 
no  parallel  in  any  other  country,  and 
hence  the  advanced  position  occupied  in 
the    transportation    industry    in    America, 
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and  all  that  is  needed  is  a  complete  re- 
turn of  normal  conditions  so  that  the 
good  work  may  be  continued  under  favor- 
able conditions,  and  those  who  occupy 
positions  of  responsibility  in  relation  to 
motive  power  and  rolling  stock  with  their 
multitudinous  and  ever-expanding  acces- 
sories may  be  afforded  an  opportunity  of 
meeting  with  those  similarly  occupied  and 
exchange  views  calculated  to  further  de- 
velopment in  the  great  and  good  work  in 
which  they  are  engaged. 

The  railway  companies  are  well  aware 
of  this,  and  while  they  are  not  all  in  a 
position  to  send  as  many  of  their  lead- 
ing men  as  they  would  wish,  it  is  already 
evident  that  even  with  the  limitation  of 
conditions  not  yet  quite  settled,  there  will 
be  the  largest  assembly  of  the  most  ac- 
complished railroad  men  engaged  in  the 
mechanical  departments  that  have  hitherto 
met  together,  including  those  engaged  in 
the  manufacture  of  the  products  essential 
to  the  work  in  question. 

To  this  end  it  is  particularly  gratify- 
ing to  know  that  the  manufacturers  of 
railway  supplies  are  taking  full  advantage 
of  the  opportunity  afforded  them,  and 
coincidentally  with  the  largest  assembly  of 
railway  mechanical  experts  there  will  be 
the  largest  and  widest  variety  in  point  of 
display  of  railway  appliances  hitherto  ex- 
hibited. The  place  chosen  for  the  display, 
as  is  well  known,  affords  unsurpassed 
facilities,  which  have  been  enlarged  for 
the  occasion,  while  the  committees  in 
charge  are  composed  of  men  graced  by 
a  spirit  of  unselfish  activity  and  polished 
by  experience. 

In  the  July  issue  of  Railway  and 
Locomotive  Engineering  we  will  present 
a  fitting  reflex  of  the  proceedings  as  well 
as  a  description  of  the  salient  features  of 
the  exhibits. 

As  already  announced,  the  convention, 
which  will  be  known  as  the  third  annual 
meeting  of  Division  V — Mechanical — of 
the  American  Railway  Association,  will 
be  held  at  Atlantic  City,  N.  J.,  during  the 
week  June  14-21,  inclusive.  The  pro- 
gram as  arranged,  embracing  reports  of 
committees,  standing  and  special,  and  such 
other  business  as  may  be  brought  up,  will 
be  as   follows: 

June  14. — Opening  exercises  ;  associa- 
tion business;  reports  of  committees,  in- 
cluding Nominations,  Safety  Appliances 
and  Scheduling  of  Equipment  through  Re- 
pair Shops. 

June  IS. — Reports  on  Prices  for  Labor 
and  Material,  Arbitration,  Tank  Cars, 
Loading  Rules,  Train  Lighting  and 
Equipment. 

June  16, — Reports  on  Car  Construc- 
tion, Couplers  and  Draft  Gears,  Brake 
Shoes  and  Brake  Beam  Equipment,  Train 
Brake  and  Signal  Equipment,  and  Car 
Wheels. 

June  19. — Reports  on  the  Manual,  Spec- 
ifications   and    Tests    for    Materials,    and 


Locomotive  Headlights  and  Classification 
Lamps.     Election  of  officers. 

June  20. — ^Reports  on  Locomotive  Con- 
struction, Feed  Water  Heaters,  and  Mod- 
ernization of  Stationary  Boiler  Plants. 

June  21. — Report  on  the  Design  and 
Maintenance  of  Locomotive  Boilers ;  topi- 
cal  discussion.     Closing  exercises. 

Standing  and  special  reports  will  be 
printed  and  distributed  to  the  members  in 
advance,  and  discussions  will  be  in  order 
on  the  presentation  of  each  report.  No 
reports  will  be  received  from  the  com- 
mittees on  "Autogenous  and  Electric 
Welding" ;  "Design,  Maintenance  and 
Operation  of  Electric  Rolling  Stock" ; 
"Engine  Terminals,  Design  and  Opera- 
tion" ;  Lateral  Motion  on  Locomotives" ; 
"Mechanical  Stokers" ;  "Standard  Block- 
ing for  Cradles  of  Car  Dumping  Ma- 
chines" ;  "Train  Resistance  and  Tonnage 
Rating" ;    and    "Car    Shop    Layouts." 


Applying  a  New   Fire-box 

In  discussing  shop  output,  W.  E.  Symons, 
an  eminent  railway  engineering  authority, 
states  that  he  found  in  looking  over  the 
matter  some  years  ago  that  in  the  event 
of  a  locomotive  in  need  of  a  new  fire-box 
the  difference  in  the  time  of  overhauling 
an  engine  requiring  a  new  fire-box  was 
so  much  greater  than  the  time  required 
for  general  overhauling  where  there  was 
not  a  new  fire-box  applied  that  the  com- 
pany lost  a  great  deal  of  the  annual 
earning  value  of  the  engine  on  account  of 
extra  delay  due  to  fire-box.  I  adopted 
the  plan  of  applying  what  is  called  a 
back  end  to  a  locomotive  boiler  when  we 
had  ten  or  more  engines  of  one  class. 
When  an  engine  came  in  requiring  a  new 
fire  box,  which  is  a  heavy  job  (consum- 
ing ordinarily  fifteen  days  more  than  one 
that  did  not  require  a  new  fire-box).  I 
simply  cut  off  the  back  end  of  the  boiler 
at  the  throat  sheet  and  applied  a  back 
end  in  this  manner  and  had  the  engine  in 
service  in  fifteen  days  less  time  than 
would  otherwise  be  the  case.  I  would 
send  this  back  end  that  had  been  re- 
moved to  the  boiler  shop  for  what  is  called 
"stock  work"  and  while  the  engine  was 
out  on  the  road  earning  money  for  the 
company  its  old  back  end  was  in  the 
boiler  shop  receiving  a  new  fire-box,  and 
this  back  end  in  turn  could  then  be  ap- 
plied to  the  next  engine  of  that  class  re- 
quiring a  new  fire-box.  By  this  plan 
each  engine  so  treated  would  render  about 
fifteen  days  more  service. 


with  graphite.  This  was  woven  square 
in  section  and  then  pressed  into  rings 
with  beveled  joints.  This  will  stand  any 
ordinary  superheat,  cannot  blow  out,  and 
lasts  almost  indefinitely.  It  will  not 
score  the  rods,  and  can  be  used  in  the 
ordinary  stuffing  boxes.  The  other 
packing  consisted  of  bronze  bushes 
turned  inside  the  size  of  rod  and  out- 
side about  1-16  in.  smaller  than  the  in- 
side diameter  of  stuffing-box.  The 
ends  of  bushes  were  coned,  one  end 
male,  the  other  female.  The  first  and 
last  bushes  only  had  one  end  coned.  The 
bore  of  the  bushes  was  grooved  with 
shallow  rings  about  ^4  in-  wide  and  1-32 
in.  deep,  the  "lands"  between  the 
grooves  being  about  34  >n-  wide.  The 
bushes  were  then  split  diagonally  with 
a  fine  hack-saw  and  put  on  rods;  in  the 
case  of  rods  where  they  could  not  be 
put  on  ends  the  bushes  were  cut  in  two, 
also  diagonally,  the  cut  on  each  bush 
running  the  opposite  way  to  the  other, 
the  coned  ends  holding  them  together. 
Such  a  gland  needs  to  be  quite  four  di- 
ameters long,  which  is  the  chief  objec- 
:ion  to  it.  The  space  between  the  bushes 
and  stuffing-boxes  was  filled  with  flake 
graphite. 


Metallic  Packing 

D.  J.  Smith  states  in  the  English  Mc- 
chanic,  "that  for  rods  having  a  recipro- 
cating movement  such  as  piston  or  valve 
rods,  I  used  two  forms  of  packing, 
sometimes  in  combination.  The  first  and 
most  satisfactory  consisted  of  woven 
asbestos    and    brass    wire    impregnated 


The  Walschaerts  Valve  Gear 

The  series  of  articles  on  the  Walschaerts 
valve  gear  and  which  are  concluded  this 
month  have  already  called  forth  many 
warm  commendations  from  engineering 
experts  capable  of  estimating  the  merit  of 
the  work  as  a  valuable  contribution  to 
the  railway  literature  of  our  time.  Al- 
though at  first  glance  apparently  complex 
in  detail,  the  facts  emphasized  are  of  the 
highest  value  particularly  to  the  mechan- 
ical or  constructing  engineer.  In  order 
to  maintain  its  highest  efficiency  as  a 
means  of  admitting  and  cutting  off  the 
supply  of  steam  to  the  cylinders,  the 
various  central  movable  points  of  the  gear 
must  be  laid  out  with  a  degree  of  exact- 
itude that  approaches  perfection.  If  this 
is  not  done  the  working  mechanic,  no 
matter  how  expert  he  may  be,  can  never 
wholly  rectify  the  error.  In  fact  error 
besets  error.  Even  if  some  skilful  ad- 
justment may  be  made  to  rectify  some 
seemingly  unimportant  defect,  a  thorough 
examination  will  show  that  a  multiplied 
error  is  created  at  some  other  baffling 
point.  With  the  original  design  carefully 
planned  and  finely  executed  the  valve- 
setter  has  little  to  do.  In  the  inevitable 
wear  of  parts  slight  alterations  in  the  ec- 
centric and  a  radius  bar  may  to  some  ex- 
tent remedy  growing  defects  but  new 
bushings  and  refitted  bearings  are  more  re- 
liable and  more  economical  in  the  long 
run.  We  commend  the  work  of  the  ac- 
complished Russian  engineer  to  all  whose 
duty  calls  them  in  any  way  either  in  the 
construction  or  adjustment  of  the  Wal- 
schaerts valve  gear. 
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Thermal  Stresses  in  Chilled  Iron  Car  Wheels* 


By  G.  K.  Burgess  and  R.  W.  Woodward 


About  six  years  ago  the  Bureau  ot 
Standards  at  Washington  undertook  the 
invcstigatiun  ot'  the  stresses  developed  in 
chilled  iron  car  wheels  by  heat.  The 
method  of  heating  used  was  an  attempt 
to  produce  effects  similar  to  that  encoun- 
tered through  long  application  of  brakes 
on  heavy  grades. 

Chilled-iron  wheels  have  given  general 
satisfaction,  even  under  the  present  ex- 
isting conditions  of  greater  speeds  and  in- 
creased stresses  due  to  the  use  of  heavier 
wheel  loads.  With  the  advent  of  more 
severe  operating  conditions  there  are  fre- 
quently cases  of  improper  usage  in  which 
the  car  wheels  are  subjected  to  conditions 
much  more  severe  than  the  service  for 
■.vhich  they  are  designed.  Through  such 
conditions  it  is  found  that  occasional  fail- 
ures of  chilled-iron  wheels  occur  at  the 
loot  of  long,  steep  grades  as  found  in 
mountainous  regions.  This  particular  type 
of  failure  is  caused  by  prolonged  brake  ap- 
plication at  high  speed  and  the  absence  of 
cooling  stations.  The  effect  of  long- 
c<  ntinued  application  of  the  brakes  is  to 
heat  the  tread  of  the  wheel  to  high  tem- 
peratures, while  the  central  portion  or  hub 
of  the  wheel  remains  relatively  cool.  .\t 
points  intermediate  between  the  tread  and 
l.ub  the  temperature  decreases  from  that 
of  the  tread  to  that  of  the  hub.     The  rate 


by  brake  application  induce  stress  and 
strain  of  varying  amount  within  the  wheel. 
The  magnitude  of  these  stresses  and 
strains  depends  on  the  rate  of  heating  the 
tread  of  the  wheel,  which  in  turn  is  de- 
pendent on  the  brake-shoe  pressure,  speed 
of  train,  kind  of  shoe,  and  time  applied. 
When  the  difference  in  temperature  be- 
tween the  tread  and  hub  becomes  suffi- 
ciently large,  the  wheels  will  crack  and 
occasionally  break  in  parts,  with  the  pos- 
sibility of  derailing  the  car  and  wrecking 
the  train.  One  of  the  large  railroad  sys- 
tems found  that  in  a  period  of  seven 
months  approximately  one-fifth  of  their 
wheel  failures  were  due  to  the  effects  of 
brake  application.  As  stated  above,  this 
type  of  wheel  failure  usually  occurs 
through  improper  usage,  and  investigation 
generally  reveals  either  excessive  speed 
with  brakes  heavily  applied  when  descend- 
ing long  grades,  improperly  maintained 
liraking  equipment,  whereby  one  car  does 
more  than  its  share  in  retarding  the  train, 
or  the  absence  of  cooling  stations,  where- 
by the  train  may  be  stopped  and  the  tem- 
peratures allowed  to  equalize.  Although 
the  number  of  failures  of  chilled-iron  car 
v/heels  is  relatively  small,  yet  they  are  of 
sufficient  importance  to  warrant  investi- 
gating the  strains  and  stresses  that  are  de- 
veloped under  various  operating  conditions 
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of  decrease,  in  general,  is  not  uniform  and 
varies  at  different  positions  within  a  wheel. 
These  variations  in  temperature  as  caused 


with  a  view  toward  improving  the  design 
and  harmonizing  operating  conditions  with 
design.  For  these  reasons  it  was  decided 
after  consultation  with  representatives  of 
the     Association     of     Manufacturers     of 


Chilled-Iron  Car  Wheels  to  conduct  at  the 
Bureau  of  Standards  an  investigation  of 
the  thermal  stresses  in  chilled-iron  car 
wheels. 

Innumerable  problems  present  themselves 
in  connection  with  the  subject  of  strain  or 
stress  due  to  brake  application;  as,  for  in- 
stance, the  effect  of  speed  and  shoe  pres- 
sure and  length  of  brake  application  in 
producing  thermal  strain.  Accordingly, 
this  investigation  has  been  restricted  to  the 
problem  of  determining  the  manner  in 
which  the  thermal  stresses  build  up.  in 
wheels  and  chiefly  to  determine  the  relative 
ability  of  the  various  weights  of  chilled- 
iron  wheels  to  withstand  the  effects  pro- 
duced by  temperature  gradient  within  the 
wheel. 

Fifty  wheels  made  by  three  manufac- 
turers were  used  in  these  tests.  Three 
types  of  wheels  were  used :  the  Washburn 
or  M.  C.  B. ;  the  arch  plate  and  single 
plate.  Of  these  28  wheels  were  subjected 
to  the  thermal  test  at  the  Bureau  of  Stand- 
ards. These  were  given  the  serial  num- 
bers of  from  1  to  28  and  had  the  follow- 
ing characteristics : 

Description    of    Wheels    Tested    at 
Bureau   of    Standards 


Type 
M.  C.  B.*... 
Do. 


Wheel 
number 
..      1 


Manu-     Weight, 
facturer     pounds 


Do 

..     3 

Do 

..     4 

Do 

..     5 

Do 

..     6 

Arch    plate... 

..     7 

Do 

..     8 

Do 

..     9 

Do 

..   10 

Do 

..   11 

Do 

..   12 

Do 

..   13 

Do 

..   14 

M.    C.    B 

..    IS 

Do 

..   16 

Arch     plate... 

..    17 

Do 

..   18 

M.    C.    R 

..   19 

Do 

..  20 

Do 

..  21 

Do 

22 

Single    plate.  . 

..  23 

Do 

..  24 

Arch    plate. .  . 

..  25 

Do 

..  26 

Do 

..  27 

Do 

..  28 

625 
625 
700 
700 
725 
725 
625 
625 
700 
700 
775 
775 
850 
850 
625 
625 
650 
650 
700 
700 
725 
725 
750 
750 
775 
775 
850 
850 


♦Present  standard  wheels  adopted  by 
Master  Car  Builders'  .Association  are  650, 
700,  725,  750,  and  850  pound  weights  of 
arch-plate  type. 
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METHOD  OF  PROCEDURE  FOR  THERMAL  STRESS 
TESTS 

In  the  special  thermal  stress  tests  the 
wheel  was  mounted  on  a  hollow  water- 
cooled  6-inch  axle.  The  axle  in  turn  rest- 
ed upon  cast-iron  and  concrete  supports, 
such  that  the  bottom  of  the  wheel  was  2 
feet  8  inches  above  the  floor.  A  soft-steel 
resistor  3K  inches  in  width  and  one-fourth 
inch  in  thickness  was  placed  on  the  tread 
of  the  wheel,  but  insulated  from  it  by  a 
thin  sheet  of  perforated  asbestos,  and  an 
alternating  current  of  1000  to  1500  am- 
peres at  15  to  30  volts  from  a  30-kva  trans- 
former was  passed  through  the  resistor. 
As  the  wheel  was  in  an  upright  position 
and  remained  stationary  throughout  the 
test,  it  was  readily  possible  to  take  such 
observations  as  necessary.  The  front  illus- 
tration shows  the  arrangement  of  this  ap- 
paratus. It  was  found  possible  to  bring 
the  resistor  itself  to  a  red  heat  within  5 
to  10  minutes.  Undue  radiation  of  heat 
into  the  air  was  prevented  by  the  use  of 
asbestos  covering.  The  tread  of  the  wheel 
attained  a  maximum  temperature  of  ap- 
proximately 716°  F.  in  each  experimental 
run. 

In  order  to  interpret  the  results  of  these 
tests,  it  was  necessary  to  determine  satis- 
factorily the  distribution  of  temperature 
in  the  wheel  from  tread  to  hub.  Copper- 
constantan  thermocouples  were  used- 
seven  couples  along  a  vertical  radius  at 
approximately  2-inch  intervals  and  seven 
others  similarly  located  along  the  hori- 
zontal radius.  Readings  were  taken  along 
both  radii  for  the  purpose  of  obtaining 
duplicate  results.  Two  other  thermo- 
couples were  inserted  into  the  treads  of 
the  wheel.  Thus,  four  couples,  one  at  the 
gap  in  the  resistor,  were  placed  at  equi- 
distant points  in  the  tread  of  the  wheel 
and  assurance  given  that  uniformity  of 
tread  temperature  was  attained.  The  16 
copper-constantan  thermocouples  can  be 
seen  in  the  illustration  extending  from  the 
wheel  to  overhead  supports  and  then  down 
to  the  potentiometer  on  the  transformer 
table. 

A  2-inch  Berry  strain  gage  was  used  for 
measuring  the  deformation,  six  sets  of 
readings  being  taken  at  1-inch  intervals  on 
both  the  vertical  and  horizontal  radii.  It 
will  be  observed  that  these  readings  were 
taken  over  a  considerable  area,  this  being 
the  only  manner  of  satisfactorily  deter- 
mining the  location  of  the  point  of  maxi- 
mum   stress. 

It  was  only  necessary  to  take  a  survey 
of  the  stresses  on  the  plate  side  of  the 
wheel  (outside  as  mounted  on  axle),  since 
preliminary  measurements  had  shown  that 
the  stresses  on  the  bracket  side  of  the 
wheel  were  of  a  compressive  nature  and 
of  relatively  small  magnitude. 

The  rate  of  heat  input  in  these  tests 
was  considerably  more  severe  than  that 
found  in  normal  operating  service.  From 
the  tables  that  were  developed  it  was  cal- 


culated that  630,000  foot-pounds  of  energy 
are  destroyed  per  minute  by  the  brake  on 
each  wheel  of  a  100,000-pound  car  in  main- 
taining a  constant  velocity  under  the  fol- 
lowing operating  conditions:  Descending 
a  1  per  cent  grade  at  1  mile  per  minute,  or 
60  miles  per  hour ;  2  per  cent  grade  at  1 
mile  per  2.68  minutes,  or  22  miles  per 
hour ;  3  per  cent  grade  at  1  mile  per  4.37 
minutes,  or  13  miles  per  hour;  4  per  cent 
cent  grade  at  1  mile  per  6.03  minutes,  or 
10   miles  per  hour. 

However,  the  actual  test  conditions  were 
more  severe  than  these  figures  indicate  on 
account  of  the  difference  in  the  heat  dissi- 
pation in  the  two  cases.  In  these  tests  the 
resistor  completely  encircled  the  wheel  and 
was  thermally  insulated  to  drive  the  heat 
into  the  wheel.  Under  these  conditions 
a  larger  percentage  of  the  energy  supplied 
to  the  resistor  entered  the  wheel  than 
would  be  the  case  when  the  same  wheel  is 
subjected  to  brake  application,  as  occurs 
in  service,  due  to  the  fact  that  part  of  the 
energy  destroyed  by  friction  between  the 
shoe  and  wheel  goes  to  heating  the  brake 
shoe,  and  thence  by  radiation  to  the  air. 
and,  further,  the  shoe  only  bears  on  a  small 
part  of  the  circumference,  thus  allowing 
the  heat  in  the  uncovered  part  of  the  tread 
to  radiate  directly  into  the  air  instead  of 
entering  the  wheel. 

In  the  Bureau  tests  the  treads  of  the 
lightest  wheels  reached  a  temperature  of 
716°  F.  in  about  75  minutes,  while  it  re- 
((uired  from  100  to  105  minutes  for  the 
heaviest  wheels  to  reach  the  same  tem- 
perature. Readings  were  taken  of  the 
temperature,  strain,  and  power  input  at 
regular  intervals,  a  strain  gage  reading  of 
the  cold  wheel  being  also  taken  before  the 
test  was  started.  When  the  desired  tread 
temperature  was  reached,  the  power  was 
shut  off  and  the  asbestos  covering  on  the 
resistor  was  removed  to  permit  more 
rapid  dissipation  of  the   heat. 

It  was  necessary  to  make  a  number  of 
auxiliary  tests  to  supplement  and  interpret 
the  results  of  the  special  thermal  tests. 
These  consisted  of  the  determination  of 
the  coefficient  of  expansion,  stress-strain 
curves,  chemical  analyses  and  metallo- 
graphic  examination. 

The  composite  coefficient  of  expansion 
for  the  three  manufacturers  as  obtained 
by  careful  tests  is  shown  by  the  following 
table : 

.■\ver.  total  expansion, 
in  inches  per  inch  cal- 
Temperalure  culated  by  equations,  of 

rise  (Fahr.)  three  manufacturers 

90  0.00055 

180   00113 

270 00175 

360 00241 

450   00311 

540 00384 

Preliminary  runs  on  some  of  the  wheels 
had  shown  the  circumferential  stresses  to 
be   practically  negligible.     In  order  to  de- 


termine the  physical  properties  of  the  metal 
of  the  wheels  several  specimens  were  cut 
out  from  the  wheels  from  each  foundry. 
For  the  purpose  of  computing  the  stress 
values  in  the  heated  wheels  the  modulus  of 
elasticity  is  required,  but  since  cast  iron 
has  no  such  constant  modulus  when  tested 
in  tension  the  stress-strain  curve  was  de- 
termined up  to  as  near  rupture  as  pos- 
sible and  then  extrapolated  to  rupture  by 
the  data  obtained  for  the  elongation  and 
ultimate  strength.  Such  curves,  each  the 
mean  of  all  tests  on  iron  from  a  given 
manufacturer,  are  shown  in  the  illustra- 
tion of  the  composite  strain  curves. 
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COMPOSITE    STRESS  —  STRAIN    CURVES 

OBTAINED     FROM     TENSILE     TESTS     ON 

SAMPLES    OF    WHEELS    OF    THE    THREE 

MANUFACTURERS 

The  modulus  as  thus  determined  was  for 

Manufacturer    A    17,300,000 

B    15,400,000 

C    18,400,000 

In  the  matter  of  chemical  composition 
of  the  wheel  the  analyses  showed  the 
ranges  of  the  various  elements  in  the  28 
test  wheels  to  be  as  follows : 

Ter  Cent. 

Total    carbon 3.14  -3.70 

Graphitic    carbon 2.49  -3.06 

Combined    carbon 0.31  -0.77 

Manganese    0.52  -0.77 

Silicon    0.54  -0.87 

Phosphorus     0.28  -0.41 

Sulphur   0.109-0.185 

Since  the  wheels  which  were  tested  at 
the  place  of  manufacture  were  supposed 
to  be  representative  of  the  wheels  tested  at 
the  Bureau  of  Standards,  and  since  the 
former  passed  the  requirements  of  the 
American  Railway  Association  specifica- 
tions, it  seems  safe  to  say  that  apparently 
satisfactory  wheels  may  be  made  in  which 
the  composition  covers  the  ranges  given. 
It  may  be  stated,  further,  that  by  proper 
control  of  manufacturing  conditions,  such 
as  molding,  pouring,  annealing,  etc.,  the 
ranges  given  above  can  no  doubt  be  en- 
larged upon. 
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These  statements,  however,  should  not 
he  construed  to  mean  that  it  is  necessary 
to  confine  the  various  elements  within  the 
above  ranges,  because  chemical  composi- 
tion is  only  one  of  the  factors  that  assist 
in  the   production  of  good  wheels. 

It  was  found  in  the  tests  that  an  un- 
expectedly large  number  of  the  wheels  de- 
veloped cracks  in  the  plates.  These  cracks 
were  circumferential  in  nature  and  were 
all  approximately  at  the  same  distance  from 
the  center  of  the  wheel,  namely,  9  inches. 


nished  liy  the  manufacturer  C,  is  shown  in 
the  engraving,  and  they  are  of  the  same 
general  character  as  in  the  other  wheels 
tested.  In  the  single-plate  wlieel,  as 
shown,  the  stress  distribution  is  decidedly 
dilTcrcnt  than  it  is  in  the  other  types. 
The  single-plate  type  of  wheel  is  a  special 
experimental  design  and  is  not  used  by  any 
railroad. 

In  order  to  have  the  stresses  in  equilib- 
rium, there  must  necessarily  be  tensile 
stresses   near   the   rim   on  the   opposite   or 


The  table  classifies  the  wheels  in  the 
order  of  the  temperature  of  the  tread  at 
the  time  of  failure  or  at  the  maximum 
Irmperature  in  case  cracking  did  not  oc- 
i  ur.  There  is  also  given  the  circular 
length  of  the  crack  in  degrees,  the  time  at 
which  this  crack  occurred,  energy  supplied 
tii  tlic  wheel  by  the  electric  heater,  and  the 
maximum  stress  resulting  from  this  en- 
ergy. It  will  be  noticed  that  those  wheels 
which  failed  comparatively  early  with  low 
values    of   applied    energy    had    very    long 


WHEELS  FAILING  UNDER  THERMAL  TESTS  SHOWING  CRACKS 


Of  the  28  wheels  16,  or  57  per  cent,  de- 
veloped cracks  in  the  plates.  Some  of  the 
cracks  were  barely  perceptible  to  the  un- 
aided eye  even  at  the  time  that  the  max- 
imum temperature  gradient  between  tread 
and  hub  existed  and  were  of  very  short 
length,  while  others  developed  compara- 
tively early  in  the  test  and  almost  com- 
pletely encircled  the  wheel.  These  larger 
cracks   opened   up    to    about   one-sixteenth 


CROSS  SECTION  AND  STRESS  AND  TEMP- 

ERATLIRE    GRADIENTS    FOR    WHEELS    OF 

THE  725   POUND  M.  C.  B.  TYPE 

of  an  inch  and  were,  of  course,  read- 
ily apparent.  The  illustrations  shown 
are  typical  examples  of  the  cracked 
wheels.  The  cracks  themselves  were 
marked  with  white  chalk  in  order  to  make 
their  location  easily  visible  in  the  photo- 
graph. 

The   stresses   in   the   72S-lb.   wheel   fur- 


inside  of  the  wheel.  No  measurements 
were  made  to  determine  the  stresses  qn 
the  inside. 

The  highest  maximum  stress  measured 
was  28,400  pounds  per  square  inch,  while 
the  lowest  stress  at  which  failure  occurred 
was  14,000  pounds  per  square  inch.  It  is 
possible  that  the  latter  wheel,  No.  18,  had 
an  internal  flaw  which  accelerated  the  fail- 
ure. The  maximum  stresses  observed  are 
in  nearly  all  cases  very  close  to  the  ulti- 
mate strength  of  the  cast  iron  of  which 
the  wheel  is  composed.  Thus,  for  manu- 
facturer C  the  stresses  are  in  the  neigh- 
borhood of  26,000  pounds  per  square  inch, 
and  this  material  was  shown  to  have  a 
tensile  strength  of  27,000  pounds  per  square 
inch.  The  wheels  from  foundry  B  usu- 
ally showed  stresses  around  17,000  pounds 
per  square  inch,  while  the  tensile  strength 
was  about   19,000  pounds  per  square  inch. 

A  typical  curve  showing  the  manner  in 
which  the  temperatures  build  up  with  time 
at  different  positions  in  the  wheel  is  given 
for  the  700-pound  arch-plate  wheel  No.  3. 
Couple  No.  1.  which  was  nearest  the  tread, 
attained  a  maximum  temperature  of  651° 
F.  after  95  minutes,  and  couple  No.  7, 
which  was  nearest  the  hub,  indicated  a 
temperature  of  297°  F.  This  wheel,  how- 
ever, cracked  65  minutes  after  the  start 
of  the  test,  at  which  time  the  temperatures 
were  554°  F.  and  196°  F.  for  couples  Nos. 
1  and  7,  respectively.  It  is  evident  that 
these  temperature  gradients  were  suffi- 
cient to  develop  stresses  in  the  plate  of  the 
wheel  reaching  the  ultimate  strength  of 
the  iron. 


Condition    of    Wheels    at    End    of    Heating 
Period  or  at  Time  of  Cracking 


Type  of  wheel 


ch  plate, 
ch  plate. 


725-lb. 

M.  C.  B.. 

750-lb. 

single  plate 

775.1b. 

arch  plate. 

rt  o 

2  ^ 

■HO 

E  =  ». 

■- J= 

u  u 

SS'S 

s.g 

E5 

gs^'ilp 

< 

H 

H 

2 

None 

671 

478 

27,600 

None 

6.SS 

471 

23,300 

145 

501) 

469 

25,900 

340 

419 

340 

24,700 

190 

wv 

441 

20,200 

220 

437 

309 

19.900 

120 

469 

376 

26,700 

350 

34  S 

2K9 

14,000 

3'i 

5Kh 

421 

23,300 

75 

633 

473 

24,500 

None 

666 

47X 

17,400 

15 

613 

41. S 

17,100 

130 

4K?. 

35« 

26,000 

130 

577 

505 

26,500 

None 

676 

SOO 

24,800 

None 

671 

460 

23,800 

120 

591) 

417 

26,400 

210 

545 

403 

26,900 

None 

727 

.S()9 

26,900 

10 

676 

46.S 

28,400 

None 

6X1) 

437 

16,800 

None 

666 

40.S 

17,100 

673 

442 

23,500 

40 

577 

396 

24,800 

None 

hW 

4116 

17,700 

None 

649 

435 

18,300 

10 

W> 

437 

23,400 

None 

660 

454 

24,800 

27 


cracks,  sometimes  nearly  encircling  the 
wheel  ;  also,  as  would  be  expected,  the 
lighter-weight  wheels  fail  with  smaller 
application  of  energy  than  the  heavier 
wheels. 

To  show  the  relative  ability  of  different 
weights  of  the  arch-plate  type  wheel  to 
withstand  the  effects  of  temperature  gra- 
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clients,  a  special  table  was  also  prepared. 
In  it  are  given  the  unit  strains  due  to 
internal  stress  40  minutes  after  the  start 
of  the  tests.  The  unit  strains  at  that  time 
were  averaged  as  shown  for  each  of  the 
types  tested.  Then,  by  using  the  average 
unit  strain  as  found  in  the  62S-pound  M. 
C.  B.  type  of  wheel  as  a  basis  for  com- 
parison, the  relative  average  strains  at  the 
end  of  40  minutes  of  heating  are  given  in 
the  table.  It  is  evident  that  the  850-ponnd 
M.  C.  B.  (arch  plate)  was  best  able,  while 
the  7S0-pound   single   plate   was  least  able 


CROSS  SECTION  AND  STRESS  AND  TEMP- 
ERATURE GRADIENTS  FOR  WHEELS  OF 
THE     750     POUND     SINGLE     PLATE     TYPE 

to  withstand  the  special  Bureau  thermal 
test.  In  the  case  of  the  single-plate  wheel 
this  does  not  necessarily  indicate  that  this 
type  would  be  least  satisfactory  in  service, 
a.^  was  indicated  above.  By  plotting  the 
average  unit  strain  against  the  weight  of 
wheel    adapted    for   the   arch-plate    pattern 


the  effect  of  the  additional  weight  becomes 
apparent.  Since  only  two  625-pound  and 
two  6S0-pound  arch-plate  wheels  were  test- 
ed and  each  of  these  types  were  furnished 
by  different  foundries,  the  averages  given 
for  them  should  be  given  less  weight  than 
the  remaining  three  weights,  namely.  700, 
775  and  850  pounds.  Taken  from  the 
ci'.rves  developed  the  relative  strains  for 
tl-.e  arch-plate  type  of  wheel  are  as  fellows  : 

625  pound  100 

650      "        86 

700      "       69 

775      "       57 

850      "       51 


!  .0035 
j  0030 
!  .0015 

oozo 


bSO  150  850 

Wheel  Weight-Rjunds 

RELATION    OF   STRAIN    TO    WEIGHT    FOR 

ARCH— PLATE       WHEEfLS      OF      VARIOUS 

WEIGHTS 

There  is  also  a  further  indication  that 
a  certain  amount  of  metal  does  more  good 
when  added  to  the  lighter  weight  than  it 
does  when  added  to  the  heavier  weight 
wheels.  In  addition,  it  will  be  noticed, 
that  at  850  pounds  the  curve  is  rapidly 
approaching  the  horizontal.  This  indicates 
that  if  the  weight  were  still  further  in- 
creased a  weight  would  be  reached  at  which 


N 

\, 

V 

~^ 

additional  metal  would  have  little  efifect 
toward  enabling  the  wheel  to  withstand 
l)rake  application. 

Preliminary  tests  show  that  the  stress 
in  a  tangential  direction  on  the  outer  face 
and  also  the  stress  in  both  the  radial  and 
tangential  direction  on  tlie  bracket  side  of 
the  wheel  are  relatively  small  when  com- 
pared to  those  in  a  radial  direction  on  the 
outer  face  of  the  wheel. 

The  maximum  tensile  stresses  occur  in 
a  radial  direction  near  the  junction  of  the 
double  plates  in  the  M.  C.  B.  or  Washburn 
type  of  wheel.  In  the  arch-plate  type  the 
maximum  stress  is  somewhat  nearer  the 
hull.  This  seems  a  desirable  condition  in 
tliat  it  then  lies  in  the  region  where  it  is 
counteracted  by  the  strains  due  to  forcing 
the  wheel  onto  its  axle. 

The  tests  also  lead  one  to  believe  that 
the  operating  conditions  to  which  wheels 
are  subjected  may  be  as  important  a  factor 
in  the  safety  of  the  wheel  as  are  the  prob- 
lems arising  in  their  manufacture. 

By  proper  distribution  of  metal  in  the 
single-plate  type  of  wheel  there  would  ap- 
pear to  be  a  possibility  of  securing  a  wheel 
more  capable  of  meeting  service  require- 
ments. 

With  identical  rates  of  heat  input  the 
licavicr-weight  wheels  withstand  the  effect 
of  tread  heating  with  less  strain  than  the 
lighter  wheels.  It  seems  conceivable,  how- 
ever, that  a  wheel  may  be  made  where  in- 
Teased  weight  will  not  aid  the  wheel  to 
withstand  brake  application.  Such  weight, 
however,  is  beyond  the  weights  in  use  to- 
day. 


The  Railway  Chief  Clerk — His  Problems,  Duties  and 
Required  Qualifications* 

By  H.  A.  Balkwill,  Car  Accountant,  Grand  Trunk  Railway  System, 
Montreal,  Canada 


The  modern  railway  is  of  so  complex  a 
character  and  the  chief  clerk  is  such  an 
important  part  of  the  organization  that  we 
cannot  hope  to  deal  fully  with  our  .subject 
in  the  time  alloted  to  us.  We  are  aware 
that  in  claiming  such  an  important  position 
for  the  chief  clerk,  a  very  prominent  rail- 
way man  some  years  ago  declared  the 
position  illogical,  mainly  on  the  ground 
that  no  man  can  sign  another  man's  name 
without  a  "dishonest  violation  of  the 
fundamental  laws  of  matter."  It  is  re- 
spectfully submitted,  however,  that  the 
position  of  the  chief  clerk,  not  only  before, 
but  since  this  statement  was  made,  has 
proved  its  worth,  and  granting  his  place  in 
the  modern  railway  organization,  there  can 
be  no  doubt  in  respect  to  his  responsibilities. 
This  problem  will,  of  course,  like  responsi- 
bilities,   be   governed   by   the    size    of   the 

"Read  before  the  Canadian  Railway  Club  in 
Montreal   at   a   recent    meeting. 


Staff  over  which  he  has  control,  as  well 
as  the  nature  of  the  peculiar  duties  of  the 
office  with  which  he  is  connected.  We  will 
endeavor  to  show  that  the  qualifications 
necessary  for  a  successful  chief  clerk  are 
those  which  all  of  us  must  possess  to  some 
degree  if  we  are  to  play  our  part  in  life 
with  any  resultant  credit. 

It  is,  of  course,  a  fundamental  truth  that 
no  man  can  serve  two  masters.  The 
modern  chief  clerk  in  a  large  railway 
office,  however,  successfully  upholding  his 
chief  to  the  benefit  of  the  company  by 
demonstrating  to  his  fellow  employees  that 
his  selections  for  the  various  tasks  are  in 
line  with  justice  and  the  legitimate  de- 
mands of  their  employer,  has  as  closely 
approached  this  impossible  task  as  can 
well  be  expected  of  any  man  and  has 
thereby  solved  one  of  the  most,  if  not  the 
most,  important  problems  confronting  him. 
The  problem  we  refer  to  is  that  of  securing 


an  organization,  for  it  is  a  fundamental 
that  team  wurk  will  give  results  greatly 
in  excess  of  imcontrolled  individual  effort. 
.\s  the  ability  of  each  employee  differs  in 
degree,  it  is  absolutely  necessary  that  they 
be  assigned  to  the  various  tasks,  so  as  to 
become  an  efficient  whole,  thereby  secur- 
ing the  maximum  of  service  for  the  com- 
pany. The  wise  employee  will  admit  the 
truth  of  this  statement,  as  an  unorganized 
staff  or  a  staff  not  properly  organized  will 
require  a  large  number  of  employees  with 
a  possible  decreased  output  a?id  it  does 
not  necessarily  follow  under  such  con- 
ditions that  the  coiupany  alone  will  be  the 
loser.  The  problems  generally  confronting 
the  chief  clerk  in  some  of  the  more  im- 
portant railway  offices  are  as  varied  as 
the  ramifications  of  the  road  itself,  and  if 
he  is  successfully  to  measure  up  to  his 
responsibilities,  he  should  have  a  general 
knowledge  of   matters  affecting  every  ac- 
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ti\ity  of  his  railway  as  well  as  the  work 
of  liis  iiwn  particular  office.  The  majority 
of  employees  are  conscientious,  not  merely 
time  servers,  but.  being  human,  dislike  and 
resent  apparent  injustice.  A  successful 
chief  clerk  will,  therefore,  see  that  his 
fellow  employes  receive  justice,  with 
courteous  treatment,  for  courtesy  will  ever 
bring  large  dividends  in  the  dealings  of 
every  day  life.  We  can  all  ixissibly  recall 
men  eminently  just,  but  so  harsh  in  man- 
nicr  as  to  largely  counteract  the  justness 
of  their  actions.  1  have  endeavored  to 
stress  the  important  facts  confronting 
the  chief  clerk,  that  ho  must  secure  for 
his  company  efficient  as  well  as  cheerful 
service,  by  wise  selection,  lirm  and  court- 
eous bearing,  so  that  both  he  and  his 
fellow  employees  will  be  dividend  produc- 
ing advertisers  for  their  road,  instead  of 
being  merely  8-hour  day  clerks.  A  dis- 
gruntled employee  is  not  a  profitable  in- 
vestment during  office  hours,  and  may  by 
his  "knocking"  liotli  at  home  and  in  society 
become  a  positive  liability. 

If  the  duties  of  a  chief  clerk  bring  him 
in  touch  with  the  public,  his  problems  as 
well  as  his  responsibilities  are  necessarily 
increased,  as  the  particular  problem  then 
confronting  him  is  to  satisfactorily  meet 
the  demand  of  those  whose  knowledge  of 
the  difficulties  concerning  railway  opera- 
tion must  of  necessity  be  limited,  and 
while  a  great  majority  of  the  public  are 
fair  and  broad-minded,  still  there  is  always 
a  considerable  portion  to  whom  the  one 
and  only  important  matter  before  the  rail- 
way is  their  particular  case,  and  no  allow- 
ance will  be  made  for  any  failure  to 
measure  up  to  the  standard  set  up  by 
them.  In  fact  cannot  we  railway  itien 
recall  a  similar  attitude  of  mind  towards 
commercial  houses  when  to  us  they  have 
most   inexcusably   failed   in  service. 

The  wise  chief  clerk  will  also  always 
bear  in  mind  the  telephone  is  probably 
the  most  important  point  of  contact  with 
the  public,  and  will  carefully  mark  the 
manner  in  which  the  public  is  approached 
by  this  avenue.  Even  an  unwise  answer 
over  the  phone  will  leave  a  feeling  of 
irritation  and  may  result  in  the  shipper 
listening  to  the  wiles  of  the  other  road's 
solicitor.  Of  course  there  is  as  much 
human  nature  in  the  public  as  in  railway 
employees  and  occasionally  the  employee  is 
hard  put  to  it  to  control  his  temper.  In 
such  an  event  he  should  be  trained  to  turn 
the  customer  over  to  the  chief  clerk,  whose 
larger  experience  will  generally  win  the 
day.  Do  not  let  us  forget  that  while  a 
soft  answer  will  turn  away  wrath,  a  wise 
answer  in  the  first  instance  will  obviate 
the  necessity  for  the  soft  answer  later  on. 

No  endeavor  has  been  made  to  draw 
a  sharp  distinction  between  the  respon- 
sibilities, the  problems  and  the  qualifi- 
cations of  a  chief  clerk,  as  it  is  somewhat 
difficult  to  separate  them  into  their  com- 
ponent parts  and  our  purpose  will  be 
equally   served    if    we   do   not    attempt   to 


draw  too  sharp  a  distinction.  If,  there- 
fore, we  are  prepared  to  admit  the  re- 
sponsibility attaching  to  the  position,  it 
logically  follows  that  the  problems  add 
to  the  responsibilities,  and  the  responsi- 
bilities are  because  of  the  duties  confront- 
ing the  occupant  of  the  otlice. 

The  heads  of  some  offices  are  of  neces- 
sity absent  from  headquarters  a  consider- 
able portion  of  each  month ;  the  chief 
clerk  then  becomes  in  the  full  sense  of 
the  term  the  "assistant"  and  must  shape 
bis  actions  so  that  the  best  interests  of 
the  company  as  laid  down  by  his  head 
will  be  fully  served.  This  emphasizes  the 
necessity  for  practical  knowledge  of  all 
of  the  details  of  the  work  coming  under 
his  supervision,  so  that  urgent  and  un- 
expected demands  for  special  information, 
or  statistics,  in  which  time  is  a  vital 
essential,  can  be  fully  complied  with. 

Of  course,  chief  clerks  being  only  human 
we  sometimes  find  that  the  possessor  of 
the  title  has  magnified  the  importance  of 
his  position  and  has  assumed  responsi- 
bilities out  of  all  proportion  to  their  real 
value ;  then  is  the  unfortunate  caller  over- 
awed by  the  magnificent  presence  and  regal 
manner  and  if  he  does  not  feel  that  his 
business  demands  an  interview  with  the 
head,  he  frequently  leaves  that  particular 
office  fighting  mad  with  a  desire  to  get  even 
with  the  cause  of  his  irritation.  If,  how- 
ever, the  caller  finds  it  necessary  to  see 
the  head  of  the  department,  he  draws  his 
first  assured  breath  only  on  being  admitted 
to  the  private  office,  feeling  that  he  has 
come  in  contact  with  the  fallible  human 
being. 

On  the  other  hand  we  have  the  timid 
chief  clerk,  a  man  afraid  to  shoulder  re- 
sponsibility and  apparently  unable  to  reach 
a  decision  even  in  matters  of  every  day 
detail.  Such  a  one  is  greatly  bothered  by 
a  request  for  a  prompt  decision,  and  usually 
asks  that  the  matter  be  submitted  in 
writing,  so  that  careful  consideration  may 
be  given  to  it.  Of  course,  such  a  chief 
clerk  has  his  value  to  the  pulp  and  paper 
industry,  as  many  a  file  of  correspondence 
is  started  on  its  innocent  way  to  assume 
large  proportions  simply  as  the  result  of 
the  timid  chief  clerk.  Again  we  have  the 
offhand  chief  clerk,  the  bright,  snappy, 
optimistic  fellow  to  whom  all  things  are 
possible  and  who  will  promise  practically 
everything  requested,  but  whose  promises 
must  of  necessity  fall  short  on  many  oc- 
casions. It  is  a  source  of  satisfaction, 
however,  to  note  that  such  varieties  of 
chief  clerks  are  becoming  rare,  necessarily 
so,  as  modern  business  has  no  room  and 
cannot  afford  time  for  self  glorification, 
undue  timidity   or    reckless  optimism. 

As  against  the  foregoing,  let  us  recall 
with  pleasure  the  competent  chief  clerk 
encountered  in  so  many  railway  offices, 
whose  quiet  manner,  supported  by  an 
intelligent  grasp  of  the  subject,  leaves 
you  with  a  feeling  of  respect,  not 
only    for   the    chief   clerk   as   a   man,    but 


for   the   office  of   the   road   he    represents. 

In  considering  the  qualifications  re- 
quired by  the  really  successful  chief  clerk, 
we  could,  of  course,  sum  it  up  in  the  one 
word,  efficiency.  This  word  has,  however, 
beeji  overworked  and  does  not  completely 
delme  the  qualifications  considered  neces- 
sary and  it  will,  therefore,  doubtless  prove 
profitable  to  consider  the  matter  in  more 
detail.  A  certain  railway  man  of  this 
continent,  in  an  endeavor  to  bring  himself 
prominently  before  the  railway  public,  has 
stated  he  possesses  the  qualifications  of 
being  "viciously  ambitious  and  yet  cautious 
and  determined."  Without  ambition,  ad- 
vancement cannot,  of  course,  be  achieved, 
but  we  fail  to  comprehend  why  a  man 
should  claim  viciousness  as  a  virtue  neces- 
sary to  advancement.  Viciousness  must 
necessarily  be  a  handicap  even  to  the 
"cautious  and  determined"  man.  We 
would  strongly  advise  my  ideal  chief  clerk 
to  purge  such  a  poison  out  of  his  system 
without  delay.  Would  not  the  better  motto 
be  "Ambition  controlled  by  fairness  and 
aided  by  determination." 

As  the  ideal  chief  clerk  I  would  picture 
a  man  mentally  alert,  with  a  broad  under- 
standing of  humanity,  whose  heart  is  kept 
in  proper  control  by  his  reason.  In  such 
a  person  we  will  expect  to  find,  and  will 
find  enthusiasm,  for  enthusiastic  leader- 
ship will  turn  many  an  apparent  defeat 
into  victory.  With  it  the  morale  of  the 
staff  will  be  raised  to  a  high  level,  and 
will  be  consistently  maintained,  resulting 
in  more  efficient  service.  In  fact  we  would 
place  enthusiasm  properly  controlled  close 
to  the  top  of  the  qualifications  required  by 
the  successful  chief  clerk.  We  have,  how- 
ever referred  previously  to  the  necessity  of 
the  chief  clerk  securing  cheerful  as  well  as 
efficient  service.  This  of  necessity  involves 
a  systematic  arrangement  of  the  work, 
but  system  must  not  become  a  fetish, 
otherwise  the  results  will  not  be  those 
hoped  for.  These  two  qualifications,  viz., 
enthusiasm  and  system,  necessarily  imply 
the  faculty  to  plan.  If,  therefore,  we  are 
prepared  to  admit  that  enthusiastic  leader- 
ship and  systematic  arrangement  of  the 
office  are  essentials  to  the  career  of  a 
successful  chief  clerk,  it  necessarily  fol- 
lows that  the  possessor  of  these  two  im- 
portant attributes  must  likewise  possess 
the  power  of  seeing,  to  a  certain  extent, 
into  the  future,  and  be  able  to  plan  for 
today,  so  that  tomorrow's  changes  may 
be  taken  care  of  without  serious  derange- 
ment of  the  main  plan  of  the  organization. 
Thus  enthusiastic  leadership,  aided  by 
judicious  system,  strengthened  by  fore- 
sight, will  go  far  towards  success,  and  the 
office  so  blessed  with  a  chief  clerk  pos- 
sessing tliese  attributes  will  rank  high  in 
the  organization  of  any  road.  In  fact  a 
staff  of  average  ability,  under  such  con- 
ditions, will  give  better  results  than  one 
depending  rather  on  the  outstanding 
abilities  of  the  few,  hindered  more  or  less 
by  the  unintelligent  efforts  of  the  many. 
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New  and  Improved  Shop  Devices  for  Railroad  Work 


Dry  Pipe  Grinding  Apparatus — Clamp  for  Babbitting  Compound  Cross  Heads  - 
Rack — Tools  for  Finishing  Cylinder  Cocks 


Air  Motor 


Dry  Pipe  Grinding  Apparatus 

The  grinding  in  of  the  dry  pipe  head 
is  usually  a  hand  job  and  one  that  takes 
more  time  and  hard  labor  than  looks  well 
on  the  time  sheet.  There  is  a  simple 
device  in  use  in  the  Peru,  Ind.,  shops  of 
the  Chesapeake  &  Ohio  of  Indiana, 
whereby  an  air  or  electric  motor  is  made 
to  do  the  work.  A  vertical  cross-section 
of  the  device  is  shown  in  the  accompany- 
ing engraving. 

In  this  there  is  a  cast  iron  base  A  set 
upon  and  bolted  to  a  concrete  foundation. 
This  base  is  faced  off  on  its  upper  sur- 
face to  take  the  shaft  bearings  B  and  the 
separators  C  on  which  the  ring  D  for  the 
upper  bearing  rests.  A  brass  step  bush- 
ing E  is  inserted  in  the  hole  in  the  base, 
which  serves  the  double  purpose  of  a  seat 
for  step  of  the  vertical  shaft  and  a  bear- 
ing for  the  same.  The  end  of  the  shaft 
is  coned  and  is  stepped  in  a  center  in  a 
hardened  steel  bearing  P.  The  upper  end 
of  the  shaft  carries  the  grinding  table  G 
which  is  24  ins.  in  diameter.  It  is  faced 
oflf  on  its  upper  surface  to  receive  the 
tee  to  be  ground.  The  plate  is  %  in. 
thick,  strengthened  by  ribs  to  the  hub  as 
shown.  The  ring  D  is  for  the  sole  pur- 
pose of  carrying  the  bushing  which  serves 
as  an  upper  bearing  for  the  main  shaft. 
The   separators    C   are    of    steel   tubing,   8 


DRY    PIPE    GRINDING    APPARATUS 

ins.  long  and  the  two  pieces,  A  and  D,  are 
tied  together  by  1  in.  bolts. 

A  miter  gear  is  pinned  to  the  vertical 
shaft  just  below  the  upper  bearing  and 
serves  as  a  shoulder  to  prevent  any  lift- 
ing of  the  shaft  out  of  its  step.  The 
mate  to  the  miter  gear  on  the  vertical 
meshes  with  one  on  a  horizontal  shaft 
running  in  the  bearing  B,  and  terminat- 
ing in  a  No.  3  Morse  taper  shank  having 
a  taper  of  .602  in.  per  foot.  This  hori- 
zontal shaft  is  154  ins.  in  diameter. 

In  operating  the  device  the  tee  to  be 
ground  is  bolted  to  the  upper  face  of  the 
revolving  table  G  and  the  dry  pipe  is  sus- 
pended above  it  by  a  chain  hoist  attached 


to  a  jib  crane.     The  work   done  is  rapid 
and,  of  course,  accurate. 

Ci.AMP  for  Babbitting  Compound  Cross- 
heads 

At  one  time  the  Erie  Railroad  had  a 
number  of  four-cylinder  compound  loco- 
motives in  use,  and  a  clamp  was  designed 


CLAMP    FOR    BABBITTING    COMPOUND 
CROSS  HEADS 

for  holding  them  while  the  bearings  were 
being  babbitted.  The  general  design  of 
the  device  is  so  fle.xible  that  it  is  here 
presented  as  a  suggestion  for  such  modi- 
fications as  may  be  necessary  in  order  to 
adapt   it  to  other   types  of  crossheads. 

It  consists  of  two  templates  (2)  made 
tif  plates  1"  thick  and  having  the  contour 
(ir  outline  of  a  cross  section  of  the  guides 
of  the  engine  against  which  the  babbitted 
bearings  of  the  crosshead  come  in  con- 
tact, and  with  holes  for  the  1"  clamping 
bolts  which  are  spaced  at  the  same  dis- 
tance apart  as  the  two  piston  rods.  In 
the  forming  of  the  template  the  dimen- 
sions that  are  indicated  by  the  letters 
from  A  to  L,  are  varied  to  suit  the  dimen- 
sions of  each  engine. 

Tlie  clamping  bolts  are  finished  and  36 
ins.  long  and  have  the  coned  plugs  (1) 
sliding  over  them.  The  templates  are 
also  finished  on  the  edges  representing 
the  guide  outline  and  on  the  inner  faces 
that  bear  against  the  crosshead  and  the 
conical  plugs  when  babbitting  is  being 
(lone. 

To  use  the  device  the  right  hand  tem- 
plate and  the  plugs  are  removed  from  the 
bolts  and  the  latter  run  through  the  piston 
rod  holes.  The  plugs,  which  are  turned 
to  fit  the  taper  of  these  holes,  are  then 
put  into  them ;  the  right  hand  template 
is  put  in  place  and  the  nuts  on  the  clamp- 
ing bolts  tightened  until  the  crosshead  is 
held  tightly  between  the  left  hand  tem- 
plate and  the  plugs.  The  angle  pieces 
(3)  are  then  set  upon  the  templates  and 
clamped  in  place,  when  the  babbitt  is 
poured.      These    angles    are,    of    course. 


I'lnished  and  one  set  is  sufiicient  for  all 
classes  of  crossheads.  The  dotted  lines 
along  the  dimensions  indicated  by  C,  B, 
K,  L,  etc.,  indicate  the  outlines  of  the 
paces  of  the  crosshead  when  it  is  in  place. 

.Air   Motor   Rack 

Instead  of  strewing  the  portable  air  or 
electric  motors  over  the  floor  or  on 
shelves  it  is  well  to  give  them  proper 
supports  and  a  suitable  abiding  place. 
Such  a  place  is  suggested  by  the  accom- 
panying engraving  of  a  rack  that  is  in 
satisfactory  use.  Its  construction  is  so 
clearly  shown  that  it  needs  little  explana- 
tion. 

It  is  made  of  1  in.  pipe  and  fittings, 
with  the  exception  of  the  cross  braces 
which  are  of  yi  in.  pipe.  It  is  easily  made 
and  can  be  of  any  desired  length.  The 
only  recommended  dimension  is  the  dis- 
tance between  the  vertical  supports, 
which   should   not   be   much   more   than   3 


AIR  MOTOR  RACK 

ft.    in   order    to   avoid   a    sagging   of   the 
horizontal  lengths  upon  which  the  motors 

rest. 

Tools    for    Finishing    Cvlinder    Cocks 

To  finish  cylinder  cocks  on  an  ordinary 
brass  finishing  lathe  is  a  slow  job  as  com- 
pared with  the  closing  of  the  work  on 
a  turret  lathe  with  a  proper  equipment 
of  tools  and  holders.  In  the  case  under 
consideration  the  sue  of  the  tools  shown 
in  the  accompanying  engraving  cut  the 
cost  of  the  work  down  from  25  cents  to 
7  cents.  For  the  shell  of  the  cock  there 
are  three  tools :  one  for  turning  the 
shank,  a  second  for  threading  it  for 
screwing  into  the  cylinder  and  a  third  for 
seaming  out  and  finishing  the  interior 
with  the  valve  seats. 

The  first  is  the  hollow  mill.  The  holder 
has  a  shank  made  to  fit  the  turret  and  is 
countersunk  to  receive  the  reamer,  which 
is  held  in  place  by  four  J^-in.  headless 
screws  indicated  at  A.  The  interior  cut- 
ting edges  of  the  mill  have  a  taper  of 
Jg-in.  in  1  in.  and  when  this  is  run  down 
over    the    shank    of    the    revolving    shell 


June,  1922 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


163 


of  the  cock  the  shank  is  finished  for 
threading  by  the  dies  in  the  die  holder. 
The  die  holder  is  of  similar  construction 
to  the  holder  for  the  hollow  mill,  and  will 
also  take  a  lj4-in.  die.  This  finishes  the 
shank  of  the  cock. 

The  shell  is  finished  by  the  reamer, 
which  will  be  held  in  a  third  holder  in 
the  turret,  so  that  three  rapid  movements 
finish   the   shell. 

The  valve  is  first  finished  from  a  solid 
rod  by  the  hollow  mill  made  for  that 
purpose  and  then  cut  ofT. 

As  has  been  already  stated  this  has  so 


treated  of  were  the  largest  and  most  com- 
prehensive hitherto  attempted  by  the  asso- 
ciation, embracing  the  following :  "Re- 
port of  Standing  Committee  on  Firing 
Practice," — chairman  of  committee,  M.  A. 
Daly,  General  Fuel  Supervisor,  Northern 
Pacific;  "Fuel  Conservation  from  the 
Standpoint  of  a  Division  Superintendent," 
— S.  U.  Hooper,  Superintendent,  Balti- 
more &  Ohio;  "Fuel  Conservation  from 
the  Standpoint  of  a  Representative  of  De- 
partment Operating  Coaling  Stations," — 
W.  S.  Burnet,  Division  Engineer,  M.  of 
W.,  C.   C.   C.  &  St.   Louis.  I   "Locomotive 
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TOOLS  FOR  FINISHING  CYLINDER  COCKS 


simplified  the  work  as  compared  with  its 
performance  on  an  ordinary  high-speed 
lathe  that  the  cost  of  production  has  been 
reduced  to  less  than  one-third. 


The   International  Railway   Fuel   Asso- 
ciation 

The  fourteenth  annual  convention  of 
the  International  Railway  Fuel  Associa- 
tion was  held  in  the  Auditorium  Hotel, 
Chicago,  111.,  May  22-25,  1922.  The  at- 
tendance was  unusually  large,  several  of 
the  leading  railroads  sending  delegations 
of  enginemen  who  have  made  excellent 
records  in  fuel  saving  during  the  year. 
President  W.  L.  Robinson,  superintend- 
ent of  fuel  and  locomtive  performance  of 
the  Baltimore  &  Ohio,  in  his  opening  ad- 
dress pointed  out  the  distinctive  charac- 
ter of  the  membership  and  the  work  on 
which  they  were  engaged  in  promoting 
the  best  methods  of  the  economical  use 
of  fuel  in  railroad  service.  To  this  end 
the  association  had  been  established,  and 
the  educational  work  already  accomplished 
was  the  best  guarantee  of  the  need  of 
going  on  in  the  good  work  in  which  they 
were  engaged,  keeping  in  view  the  con- 
stant aim  to  reduce  fuel  costs  by  means 
of  an  interchange  of  personal  experiences 
to  which  the  best  and  brightest  minds  en- 
gaged in  the  laudable  work  were  con- 
tributing. 

The    number    and    variety    of    subjects 


Engineer,"— C.  J.  Barnett,  Locomotive 
Engineer,  Illinois  Central ;  "The  Effect  of 
Tonnage  Rating  and  Speed  on  Fuel  Con- 
sumption,"— J.  E.  Davenport,  Engineer  of 
Dynamometer  Tests,  New  York  Central ; 
"Locomotive  Fuel — the  Life  Blood  of 
Transportation," — G.  M.  Basford,  Con- 
sulting Engineer,  Lima  Locomotive  Works ; 
"Incentives  for  Promoting  Fuel  Econ- 
omy— A  Survey  of  existing  and  Proposed 
Practices," — O.  S.  Beyer,  Jr.,  Consulting 
Engineer ;  "Report  of  Standing  Committee 
on  Front  Ends,  Grates  and  Ash  Pans," — 
chairman  of  committee.  Prof.  E.  C. 
Schmidt,  Professor  of  Railway  Engineer- 
ing, University  of  Illinois ;  "Report  of 
Standing  Committee  on  Fuel  Accounting," 
— chairman  of  committee,  J.  N.  Clark, 
Chief  Fuel  Supervisor,  Southern  Pacific 
Lines — Pacific  System  ;  "Educational 
Work  Along  Fuel  Economy  Lines," — D. 
C.  Buell,  Director,  Railway  Educational 
Bureau ;  "Idle  Day  Costs," — E.  S.  Pea- 
body,  chairman  of  the  Board,  Peabody 
Coal  Company;  "Effect  of  Circulation  on 
Locomotive  Boiler  EflSciency," — F.  G. 
Lister,  Mechanical  Engineer,  El  Paso  & 
Southwestern ;  "The  Various  Items  of 
Saving  by  Using  a  Better  Quality  of 
Coal," — Earl  Cobb,  President  Southwest- 
ern Coal  Company;  "Colloidal  Fuel," — 
Linden  W.  Bates.  Mt.  Lebanon,  New 
York;  "Assigned  Cars  for  Railroad  Fuel," 
— C.    G.    Hall,    General    Manager,    Walter 


Bledson  &  Co. ;  "Report  of  Standing  Com- 
mittee on  Storage  Coal,"— chairman  of 
committee.  Prof.  H.  H.  Stock,  Professor 
of  Mining  Engineering,  University  of  Illi- 
nois; "Locomotive  Fuel  as  a  Compara- 
tive Performance  Unit  for  Different  Rail- 
roads,"—  Harrington  Emerson,  the  Emer- 
son Enginer;  "Report  of  Standing  Com- 
mittee on  Fuel  Statistics,"— W.  E.  Dun- 
ham, chairman  of  committee.  Assistant 
Superintendent,  M.  P.  &  M.,  Chicago  & 
North  Western;  "The  Government  and 
the  Coal  Industry,"— T.  H.  Watkins, 
President,  Pennsylvania  Coal  &  Coke  Cor- 
poration; "The  Relation  of  Overdevelop- 
ment of  the  Bituminous  Coal  Industry  to 
Transportation," — C.  E.  Leshcr,  editor 
Coal  Age:  "Standard  Form  of  Contract 
Covering  Purchase  of  Railway  Fuel," — 
W.  J.  Tapp,  Fuel  Supervisor,  Denver  & 
Rio  Grande  Western. 

It  may  be  readily  imagined  that  the 
presentation  of  the  papers  and  the  discus- 
sion arising  from  the  same  occupied 
lengthy  sessions  during  the  four  days  of 
the  meeting.  A  brief  abstract  of  the 
papers  would  not  be  doing  justice  to  the 
important  subjects  or  the  masterly  man- 
ner in  which  they  were  handled.  We  will 
reprint  some  of  them  in  the  near  future, 
and  doubtless  the  entire  proceedings  will 
be  issued  in  a  volume  before  the  end  of 
the  year. 

Coincident  with  the  meeting  a  number 
of  railway  supply  companies  made  inter- 
esting exhibits,  among  which  was  the  type 
nf  exhaust  steam  injectors  recently  applied 
to  five  locomotives  on  the  New  York,  On- 
tario &  Western.  Moving  pictures  fur- 
nished excellent  illustrations  in  relation 
to  the  coal  industry  and  economy.  The 
election  of  officers  resulted  as  follows : 
President,  J.  N.  Clark,  chief  fuel  super- 
visor. Southern  Pacific ;  vice-presidents, 
P.  E.  Best,  fuel  engineer,  Delaware  & 
Hudson  Company;  M.  A.  Daly,  general 
fuel  supervisor.  Northern  Pacific,  and  J. 
W.  Dodge,  transportation  inspector,  Illi- 
nois Central.  Secretary-treasurer,  J.  G. 
Crawford,  Chicago,  Burlington  &  Quincy ; 
address,  702  East  Slst  St.,  Chicago,  111. 


Alternating    Current 

In  alternating  current  systems  the  elec- 
tricity does  not  always  flow  in  the  same 
direction,  but  instead  it  travels  in  one  di- 
rection, and  then  reverses  and  travels  in 
the  opposite  direction,  this  reversal  taking 
place  many  times  a  second.  The  rate  of 
speed  at  which  the  current  reverses  is 
called  the  frequency,  and  when  60  cycles 
is  mentioned,  it  means  that  the  current 
makes  60  complete  reversals  in  one  second. 

We  find  an  analogy  for  this  reversing  of 
the  current  in  the  swinging  of  a  clock  pen- 
dulum. We  know  that  the  speed  of  the 
hands  depends  upon  the  number  of  swings 
or  reverses  the  pendulum  makes  in  a 
definite  period  of  time.  The  same  prin- 
ciple holds  true  in  nearly  all  types  of  al- 
ternating  current   motors. 
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Snap  Shots — By  the  Wanderer 
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There  was  a  time,  which  some  of  us 
can  remember  when  the  idea  prevailed 
among  manufacturers  that  a  warm  and 
comfortable  shop  in  the  winter  tended  to 
produce  laziness  and  indifference  among 
the  workmen ;  while  a  heatless  building 
built  up  energy  and  the  men  would  work 
harder  in  order  to  keep  warm.  That  no- 
tion has  been  pretty  well  exploded  and 
in  its  place  has  come  the  one  that  cheer- 
ful, comfortable  surroundings  are  good  in- 
vestments  and   pay    satisfactory    dividends. 

Observation  shows  that  human  nature 
does  not  differ  much  in  its  fundamentals 
in  the  several  walks  in  life.  So  if  com- 
fort is  an  aid  to  production  in  the  shop, 
why   not  out  of   doors   also? 

Broken  stone  at  the  bottom,  with  a 
covering  of  cinders  or  a  bed  of  cinders 
alone,  makes  a  good  foundation  for  a 
path,  and  one  that  dries  quickly.  It  is 
probably  for  that  reason  that  it  is  used  so 
almost   exclusively   for   railroad   yards. 

But,  of  all  the  disagreeable  things  to 
walk  on,  to  stand  on,  to  work  on,  the 
cinder  bed  and  the  cinder  path  is  well 
in  the  lead.  In  summer  it  is  so  hot  that 
the  feet  of  its  frequenters  are  blistered 
and  burned,  and  in  winter  and  summer  it 
is  unpleasant  to  walk  upon.  Nobody  likes 
it.  The  point  raised  is  whether  men  who 
must  continually  walk  upon  an  uncom- 
fortable path  will  walk  as  rapidly  and 
work  as  well  as  they  would  if  there  were 
something  pleasant  beneath  the  feet. 
What  is  wanted  is  something  that  dries 
quickly,  is  soft  to  the  foot,  will  not  get 
overheated,  will  not  get  muddy,  will 
work  down  to  a  smooth  surface  and  will 
not  require  much  attention  to  keep  it  in 
order. 


Isn't  it  worth  thinking  about?  It  is 
the  shop  for  hundreds  of  inspectors  and 
yard  men,  and  they  will  all  bear  testi- 
mony  to  the  uncomfortableness  of  it. 

The  path  between  tracks  is  not  wide 
enough  to  let  two  men  walk  abreast,  so 
the  footway  may  be  very  narrow.  Here 
is  a  suggestion.  Use  the  present  cinder 
bed  as  a  foundation  and  then  along  the 
center  of  the  path  sprinkle  a  thin  layer 
of  earth  free  from  pebbles.  Let  the  layer 
be  just  enough  to  fill  in  between  the  top 
strata  of  cinders  but  not  deep  enough  or 
wide  enough  to  hold  water.  This  will 
quickly  bed  down  to  a  smooth  hard  path, 
very  elastic  to  the  foot,  free  from  a  dis- 
agreeable tendency  to  get  hot  and  a  vast 
improvement  on  the  crunching,  sole  wear- 
ing, sole  burning  black  cinders  that  we 
are  now  accustomed  to.  And  the  man 
who  has  to  walk  eight  or  ten  miles  a  day 
up  and  down  between  the  tracks  will  ap- 
preciate  the   difference   in   his   foot-feel   at 


night.  And  if  his  foot-feel  is  better,  there 
is  every  reason  to  argue  from  analogy 
that  his  foot  pace  will  be  faster.  In  any 
event,  there  is  room  for  a  big  improve- 
ment over  the  present  cinder  path  be- 
tween  the   tracks. 

And  speaking  of  comfort,  why  not  try 
and  e-xtend  it  to  train  crews?  There  was 
a  time  when  the  caboose  at  the  rear  of  a 
freight  train  was  the  ideal  place  in  which 
to  travel.  The  trains  were  short,  but 
long  enough  to  be  far  enough  away  from 
the  engine  to  avoid  the  smoke.  Then, 
with  the  brakes  gently  set  at  the  rear  and 
the  train  stretched,  the  abnormal  slack  of 
the  link-and-pin  couplers  caused  no  in- 
convenience by  its  running  in  or  out,  and 
a  ride  in  the  old  cupola  was  one  of  ease 
and   enjoyment. 


Our  first  real  introduction  to  slack  was 
at  the  Burlington  tests  when  Mr.  Rhodes 
introduced  us  to  the  fifty-car  train  and  its 
capabilities  as  a  shock  producer.  Un- 
fortunately his  introduction  did  not  also 
include  a  shock  absorber.  But  the  jars 
set  up  in  those  Burlington  cabooses,  and 
the  long  slips  of  the  improvised 
slidometer  to  tell  us  how  hard  we  had  hit 
or  been  hit,  have  not  let  up  to  the  present 
day.  We  all  recognized  that  a  trip  in 
the  caboose  on  one  of  those  tests  was  an 
extra  hazardous  occupation,  as  the  insur- 
ance men  would  say.  But  that  was  an 
event,  an  occasion  for  which  we  prepared 
ourselves ;  but  now  a  caboose  ride  is  a 
continuous  performance,  with  all  the 
variants  from  a  delightful  drift  to  stop 
to  a  genuine  collision,  with  the  common 
accompaniments  of  cracked  skulls,  broken 
bones  and  bruised  flesh. 

There  is  a  theory  that  whatever  is  de- 
sirable can  be  attained.  So  a  more  com- 
fortable, not  to  say  a  safer  caboose  is  de- 
sirable and,  if  the  premise  be  true,  should 
be  attainable.  Where  the  trouble  lies 
need  not  be  discussed  here,  but  if  it  were 
to  be  found  it  certainly  ought  to  be  re- 
movable. I  have  already  suggested  a 
remedy  for  one  discomfort,  the  cinder 
path,  and  in  order  to  leave  an  open  field 
for  other  suggestors  I  modestly  refrain 
from  giving  a  remedy  for  this  one.  Prob- 
ably, the  reader  will  say,  because  I  have 
none.      Well !      Perhaps    he    is    right. 

This  is  no  argument  for  molly-coddling. 
No  man  who  works  a  freight  train  can  be 
molly-coddled  to  any  great  extent,  unless 
he  be,  perchance,  the  man  who  makes  up 
the  last  of  the  full  crew,  and  is  given  an 
armchair  and  told  to  occupy  it  until  he 
reaches  his  terminal.  But,  if  slack  runs  in, 
in  the  meantime  all  suggestion  of  molly- 
coddling vanishes.  Molly-coddling?  Oh 
yes,  there  is  a  lot  of  it  on  a  freight  train 


run.  The  crew  is  molly-coddled  into 
dragging  a  chain  a  half  mile  on  a  winter's 
night  to  connect  two  cars  that  parted 
company.  Or  the  flagman  is  having  a 
joyous  picnic  as  he  goes  back  with  a  flag 
in  the  midst  of  a  thunder  shower.  And 
it  is  an  occasion  of  hilarity  to  work  over 
a  hot  box  in  the  midst  of  a  blizzard. 
While  bucking  a  snow  bank  is  a  school 
boy's  frolic,  to  see  the  arching  clouds  of 
frozen  vapor  Hy  before  the  speeding  plow ; 
unless  the  plow  gets  stalled.  These  are 
merely  invigorating  exercises,  in  which 
the  body  delights  to  play. 

But,  somehow,  my  recollection  runs 
back  to  the  time  when  I  was  a  boy,  and 
after  a  day's  hard  play  with  my  sled  or 
on  my  skates,  and  with  the  blood  bounding 
through  ray  body,  as  the  resultant  of  the 
cold  and  exercise,  somehow,  1  say,  the 
warm  house,  and  later  the  snug  bed  did 
seem  very  nice  and  comfortable  and  good. 
So  I  am  inclined  to  think  that  if  the  men 
who  have  been  out  with  a  flag,  or  on  the 
chain  gang  could  come  back  to  a  com- 
fortable and  easy  running  caboose,  free 
from  the  fear  of  incipient  collisions,  it 
would  seem  very  good  indeed.  And  the 
probability  is  that  they  could  stand  a 
whole  lot  of  that  sort  of  molly-coddling 
without  experiencing  any  dangerous  sort 
of  deterioration  in  their  morale  or  their 
alertness  on  the   job. 


Why  shouldn't  the  safety  first  men  take 
up  this  as  propaganda?  Isn't  it  really  a 
case  of  the  loss  of  a  horse  shoe  nail  being 
the  immediate  and  direct  cause  of  the 
loss  of  a  nation?  Doesn't  the  alertness  of 
the  flagman  depend  on  his  physical  condi- 
tion, and  doesn't  his  physical  condition  de- 
pend on  his  physical  comfort?  So  in  an 
environment  of  physical  discomfort  his 
alertness  falls  below  par,  he  doesn't  "get 
back,"  and  the  more  of  a  passenger  train 
pilot  pokes  in  beneath  the  train  he  was 
supposed  to  protect,  but  didn't ;  and  safety 
is  scattered  to  the  four  winds  of  heaven 
and  distributed  over  the  four  adjacent 
tracks.  Yes !  It  looks  very  much  as 
though  the  safe  operation  of  a  passenger 
train  over  a  division  might  well  depend  on 
the  physical  comfort  of  a  couple  of  men 
in  the  caboose.     It  isn't  at  all  a  far  cry. 

Someone  has  said  that  there  are  very 
few  fundamental  principles  governing  the 
operation  of  natural  laws.  Why  not  make 
the  same  statement  regarding  the  laws 
governing  the  actions  of  humans?  Then 
apply  the  law  of  a  comfortable  shop  as 
affecting  the  rate  of  production,  all  down 
the  line,  and  if  it  does  not  land  you  as  an 
advocate  of  an  easy  walk  between  tracks 
and  a  comfortably  riding  caboose,  then  my 
teaching  of  the  logic  of  the  case  is  sadly 
at  fault. 
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Notes  on  Domestic  Railroads 


Orders  for  Locomotives 

The  American  Locomotive  Coiiiiiany 
has  orders  from  the  Boston  &  Maine  for 
24  locomotives,  which  includes  22  eight- 
wheel  switching  locomotives  weighing 
216,000  lbs.;  2  Mallet  type  locomotives 
of  the  0-8-8-0  type,  weighing  470,000  lbs., 
C(|uipped  with  cylinders  measuring  26  and 
40  by  28  ins.  The  Chicago  &  North 
Western  has  ordered  SO  locomotives  from 
the  same  company,  including  20  Mikado 
type  locomotives,  weighing  304,000  lbs., 
cylinders  27  by  32  ins. ;  20  si.x-wheel 
switching  locomotives,  and  10  Pacific 
type  locomotives,  weighing  269,000  lbs., 
cylinders  25  by  28  ins.  To  these  it  is 
also  reported  that  the  Sorocabana  Rail- 
way of  Brazil  has  ordered  10  Mikado 
type  locomotives,  weighing  129,000  lbs., 
cylinders  19  by  20  ins.  Tlic  New  York, 
New  Haven  &  Hartford  has  ordered  5 
eight-wheel  switching  locomotives,  weigh- 
ing 216,000  lbs.,  cylinders  25  by  28  ins. 
The  Wayne  Boat  Company  has  ordered 
2  four-wheel  switching  locomotives. 

Baldwin's  had  orders  last  month  from 
the  .Atlantic  Coast  Line  for  30  locomo- 
tives. This  is  almost  equalled  by  an 
order  from  the  Patagonian  System  of 
Argentine  for  25  locomotives,  and  25 
locomotives  of  the  Mikado  type  for  the 
iQhicago,  Mlilwaiukee  &  St.  /Paul.  To 
these  may  be  added  4  locomotives  of  the 
0-8-0  type  for  the  San  .Antonio  &  Aransas 
Pass,  and  5  Consolidation  type  locomo- 
tives for  the  Norfolk.  The  .Argentine 
Government  Railways  has  also  placed  an 
order  for  9  locomotives  of  the  Mountain 
type  with  the  Baldwin  Locomotive  Works. 


Railroad   Shops  and   Tools 

The  Wabash  has  prepared  plans  for  the 
erection  of  a  locomotive  repair  shop  at 
St.  Thomas,  costing  approximately  $500,- 
000.  The  Atchison,  Topeka  &  Santa  Fe 
is  preparing  plans  for  the  construction  of 
a  new  power  house,  81  by  105  ft.,  at  San 
Bernardino,  Cal.,  costing  about  $100000. 
The  Louisiana  &  Arkansas  has  prepared 
plans  for  the  rebuilding  of  machine  and 
repair  shops  recently  destroyed  by  fire  at 
Stamps,  Ark.  The  Western  Maryland 
has  placed  orders  for  heavy  and  medium 
lathes,  bolt  cutting  and  threading  ma- 
chines, vertical  and  radial  drilling  ma- 
chines, planing  machines  and  boring  and 
turning  mill ;  also  a  300-ton  wheel  press, 
and  bushing  press.  The  Pennsylvania  has 
completed  plans  for  the  rebuilding  of  the 
locomotive  and  car  shops  at  Kearny, 
N.  J.,  which  were  recently  damaged  by 
fire.  The  Great  Northern  is  preparing 
plans  for  the  construction  of  a  round- 
house and  machine  shop  at  Minneapolis, 
Minn.  The  Chicago,  Burlington  &  Qiiincy 
is  reported  to  be  making  inquiries  for  a 
large  number  of  machine  tools,  inchulina 
lathes,  boring  hiills,  shapers,  drills,  milling 


machines,  grinders  and  other  general  re- 
pair shop  equipment,  including  a  400-ton 
wheel  press.  The  St.  Louis-San  Francis- 
co has  begun  the  installation  of  an  exten- 
sive assortment  of  new  machine  tools  and 
operating  equipment  in  its  locomotive 
repair  shops  at  Springfield,  Mo.,  involving 
an   outlay  of  over  $200,000. 

A  masonry  and  steel  machine  shop,  an 
all-steel  engine  house,  boiler  shop  and 
blacksmith  shop  together  with  cinder 
liandling  appliances,  with  track  facilities 
arc  being  constructed  at  a  cost  of 
$250,000  for  the  Gulf  &  Ship  Island  Rail- 
road, at  Gulfport,  Miss. 


Orders  for  Passenger  and  Freight  Cars 

Orders  for  cars  are  keeping  pace  with 
orders  for  locomotives,  probably  sur- 
passing them.  Among  the  larger  orders 
the  Pennsylvania  has  placed  an  order  for 
250  passenger  cars,  75  of  which  are  being 
constructed  by  the  Pressed  Steel  Car 
Company;  65  by  the  American  Car  & 
Foundry  Company ;  50  by  the  Standard 
Steel  Company ;  35  combination  passenger 
and  baggage  cars,  and  25  combination 
passenger  and  mail  cars  by  the  Pullman 
company.  The  Boston  &  Maine  has  or- 
dered 21  cars  from  the  American  Car  & 
Foundry  Company.  The  order  includes 
9  chair  cars.  2  buffet  chair  cars.  2  cafe 
chair  cars,  and  4  dining  cars,  all  of  steel 
construction.  An  order  for  25  cars  has 
been  placed  by  the  Louisville  &  Nashville 
to  the  .American  Car  &  Foundry  Company. 
This  includes  5  baggage  cars,  5  combina- 
tion baggage  and  horse  cars,  4  combina- 
tion passenger  and  smoking  cars,  and  5 
com^bination  passenger  and  baggage  cars. 
The  Southern  Railway  has  ordered  75 
passenger  cars  from  the  Pullman  Com- 
pany and  25  cars  from  the  American  Car 
&  Foundry  Company,  and  is  reported  to 
have  made  a  further  order  of  25  cars  from 
the  American  Car  &  Foundry  Company. 
The  Boston  Flevated  has  ordered  100  cars 
from  the  J.  G.  Brill  Company,  and  the 
Tnterborough  Rapid  Transit  Company  of 
Ne"'  York  is  making  inquiries  for  an 
extensive  addition  to  its  passenger  cars. 

The  Baltimore  &  Ohio  Railroad  Com- 
pany has  placed  an  order  for  50  new  cars 
for  use  in  passenger  train  service,  includ- 
ing 40  coaches,  two  dining  cars,  three  com- 
bination baggage  and  mail  cars  and  five 
postal  cars.  This  equipment  will  be  con- 
structed by  the  Pullman  Company,  of  Chi- 
cago, for  delivery  late  in  .August  or  early 
in  September,  at  an  approximate  cost  of 
$1,200000. 

.Among  other  orders  for  freight  cars 
issued  last  month  the  Southern  Railway 
divided  orders  for  5.290  cars  as  follows : 
3  000,  with  an  option  on  1000  additional 
to  the  .American  Car  &  Foundry  Com- 
pany ;  1  390  to  the  Mt.  Vernon  Car  Manu- 


facturing Company,  and  1,(XX)  to  the 
Standard  Steel  Car  Company.  The  Chi- 
cago, Milwaukee  &  St.  Paul  has  ordered 
4.000  cars,  1,000  to  the  Pullman  Company, 
and  1.000  to  the  Western  Steel  Car  & 
Foundry  Company;  1,500  to  the  Bettcn- 
dorf  Company,  and  500  to  the  General 
.American  Car  Company.  The  Missouri, 
Kansas  &  Texas  has  ordered  1,300  box 
cars  from  the  American  Car  &  Foundry 
Company,  and  300  flat  cars  of  40  tons' 
capacity  from  the  General  American  Car 
Company,  and  500  automobile  cars  from 
the  Mt.  Vernon  Car  Manufacturing  Com- 
pany, The  American  Refrigerator 
Transit  Company  has  ordered  2,000  re- 
frigerator cars  from  the  American  Car 
&  Foundry  Company.  The  Chesapeake  & 
Ohio  has  ordered  1,500  57'A-ton  flat  bot- 
tom gondola  cars  from  the  Pullman 
Company. 


Railway  Coal  Consumption 

.At  the  present  time  the  country's 
carriers  use  about  27  per  cent  of  all 
the  bituminous  coal  produced  in  the 
LTnited  States  each  year.  If  this  ton- 
nage were  placed  in  standard  coal  cars 
and  coupled  in  a  single  train  it  would 
have  a  length  of  26,260  miles.  If  mov- 
ing at  a  constant  speed  of  20  miles  an 
hour,  this  train  would  require  55  days 
to  pass  a  given  point.  Such  a  volume 
of  coal,  writes  Floyd  W.  Parsons  in 
the  World's  Work,  would  be  sufificient 
to  pave  a  roadway  from  New  York 
City  to  San  Francisco  one  foot  in  thick- 
ness and  one-half  mile  wide. 

The  railroads  are  badly  in  need  of 
locomotives  and  cars.  If  our  trans- 
portation lines  were  to  effect  a  sav- 
ing of  two  per  cent  in  their  annual 
consumption  of  coal  the  amount  thus 
laid  aside  would  be  sufficient  to  pur- 
chase several  hundred  modern  locomo- 
tives and  thousands  of  freight  cars.  For 
each  one  per  cent  of  fuel  saved  the  rail- 
roads of  the  United  States  effect  a 
direct  gain  of  about  $5,000,000,  v.-hile  the 
indirect  saving  amounts  to  a  sum  that 
is  equally  as  great.  Of  all  the  coal 
that  is  used  in  the  firebox  of  a  locomo- 
tive only  six  per  cent  of  the  total  value 
of  the  fuel  is  applied  to  the  work  of 
moving   the    freight   or  passenger   cars. 


Railway  Earnings  for  March,   1922 

Complete  reports  just  filed  with  the 
Interstate  Commerce  Commission  show 
that  the  railroads  of  the  country  had  a 
net  operating  income  in  March  of  $83,- 
510,888,  which,  on  the  basis  of  their  tenta- 
tive valuation,  would  be  at  the  annual 
rate  of  return  of  5.83  per  cent,  compared 
with  $30,807,066  or  2.15  per  cent  in  that 
month  last  year. 

For  the  first  quarter  jn  1922  the  carriers 
had  a  net  operating  income  of  $160,998,- 
907,  which  would  be  at  the  annual  rate 
of  return  of  4.51   per  cent. 
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Items    of    Personal    Interest 


E.  F.  Callaher  has  been  appointed  as- 
sistant master  mechanic  of  the  Atchison, 
Topeka  &  Santa  Fe,  with  office  at  Rich- 
mond, Cat. 

H.  E.  Smith  has  been  appointed  en- 
gineer of  tests  of  the  New  York  Central 
Lines,  with  headquarters  at  Grand  Cen- 
tral  Terminal,   New   York. 

F.  B.  Stafford  has  been  appointed 
master  mechanic  of  the  Houston  Belt  & 
Terminal,  with  headquarters  at  Houston, 
Tex.,   succeeding   Fred    Hooker,    resigned. 

W.  D.  Oakford  has  been  appointed 
night  roundhouse  foreman  of  the  Chicago, 
Rock  Island  &  Pacific,  with  office  at 
Sayre,  Okla.,  succeeding  J.  L.  Cox,  trans- 
ferred. 

L.  K.  Crowder,  has  been  appointed 
locomotive  foreman  of  the  Canadian  Na- 
tional railways,  with  office  at  Gravel- 
bourg,  Sask.,  succeeding  H.  N.  Lukes, 
transferred. 

G.  W.  Lillie  has  resigned  as  superin- 
tendent of  motive  power  of  the  Denver 
&  Salt  Lake,  to  become  master  mechanic 
of  the  Kansas  City  Southern,  with  office 
at   Shreveport,  La. 

P.  Spence  has  been  appointed  general 
foreman,  mechanical  and  car  work,  at  the 
South  shops  of  the  Canadian  National 
railways,  Edmonton,  Alta.,  succeeding 
A.   Mays,  transferred. 

Charles  Swanson  has  been  appointed 
material  supervisor  of  the  Atchison, 
Topeka  &  Santa  Fe,  with  office  at  San 
Bernardino,  Cal.,  succeeding  W.  H.  Ad- 
kins,  assigned  to  other  duties. 

J.  E.  Bollinger,  secretary  to  the  man- 
ager of  purchases  of  the  American  Short 
Line  Association,  has  been  appointed  as- 
sistant to  the  manager  of  purchases,  with 
headquarters   at   Washington,   D.   C. 

J.  McKenzie  has  been  appointed  gen- 
eral car  inspector  of  the  Pere  Marquette, 
with  headquarters  at  Grand  Rapids, 
Mich.,  succeeding  W.  F.  Crowder,  who 
has  been  promoted  to  shop  efficiency  en- 
gineer. 

H.  H.  Disher  has  been  appointed  pur- 
chasing agent  of  the  Toronto,  Hamilton  & 
Buflfalo,  and  of  the  Toronto,  Hamilton  & 
Buffalo  Navigation  Company,  succeeding 
G.  W.  Holmes,  resigned  on  account  of 
failing  health, 

W.  A.  Bachman,  formerly  vice-presi- 
dent of  the  Hemp  Hills  Foundries  at 
Pittsburgh,  Pa.,  has  been  appointed  su- 
perintendent of  foundries  of  the  New 
York  Central,  with  headquarters  at 
Frankfort,  N.  Y. 

W.  E.  Mathews. has  joined  the  staflf  of 
the  sales  department  of  the  Lima  Loco- 
motive Works,  where  he  will  devote  his 
services   to   the   sale   of   the   Shay   geared 


locomotives  with  the  details  of  which  he 
is  thoroughly  familiar. 

C.  E.  Allen,  manager  of  the  central 
station  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  with  head- 
quarters at  Chicago,  111.,  has  been  pro- 
moted to  manager  of  the  St.  Louis,  Mo., 
district   with  headquarters  at  St.  Louis. 

F.  C.  Hamilton,  has  been  appointed 
general  roundhouse  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe,  with  office 
at  Albuquerque,  N.  M.,  succeeding  J.  J. 
Modyman,  who  has  been  promoted  to  gen- 
eral erecting  foreman,  with  office  at  Raton, 
N.   M. 

II.  W.  Perkins  has  been  appointed  gen- 
eral manager  of  the  Georgia  &  Florida, 
with  headquarters  at  Augusta.  Ga..  suc- 
ceeding D.  F.  Kirkland  who  has  accepted 
the  position  of  director  of  development  of 
the  railway,  with  headquarters  also  at 
Augusta. 

Eric  W.  Lostrom,  road  foreman  ot 
engines  of  the  Northern  Pacific  at 
Duluth,  has  returned  to  the  position  of 
locomotive  engineer  working  out  of 
Duluth  on  the  Lake  Superior  division. 
He  has  been  with  the  Northern  Pacific 
since   1892. 

Albert  Phillips,  a  member  of  the  United 
States  Labor  Board  and  a  member  of  the 
Brotherhood  of  Locomotive  Firemen  and 
Enginemen.  has  resigned  because  of  con- 
tinued ill  health.  Luther  M.  Parker  has 
been  appointed  secretarj'  to  the  board,  suc- 
ceeding C.  P.  Carruthers,  resigned. 

Frank  J.  Dailey,  assistant  master  me- 
chanic of  the  Erie,  with  headquarters  at 
Dunmore,  Pa.,  and  formerly  for  a  number 
of  years  traveling  shop  demonstrator  on 
the  Erie,  has  been  appointed  master  me- 
chanic of  the  Meadville  Machinery  Com- 
pany, with  headquarters  at  Dunmore. 

James  E.  Goodman  has  returned  to 
duty  as  master  mechanic  of  the 
Northern  Pacific  shops  at  Duluth,  after 
five  months'  leave  of  absence.  Mr. 
Goodman  entered  the  service  of  the 
Northern  Pacific  in  1879  as  a  locomo- 
tive engineer,  working  out  of  Brainerd. 

John  A.  Marshall,  who  has  been  act- 
ing master  mechanic  at  Duluth  since 
December,  1921,  has  been  appointed 
road  foreman  of  engines  at  Duluth  by 
the  Northern  Pacific.  Mr.  Marshall 
first  entered  the  employ  of  the  com- 
pany at  Duluth  on  Oct.  27,  1891,  as 
fireman. 

W.  D.  Pearce  has  been  appointed  gen- 
eral manager  of  the  Walla  Walla,  a  sub- 
sidiary of  the  Northern  Pacific,  succeed- 
ing C.  S.  Walters,  resigned.  Mr.  Pearce, 
although  a  comparatively  young  man  has 
made  an  enviable  reputation  in  the 
engineering  department  of  several  of  the 
western  railroads. 


J.  R.  Sexton  has  been  reappointed  to  the 
position  previously  held  by  him  as  me- 
chanical superintendent  of  the  Northern 
District  of  the  Atchison,  Topeka  &  Santa 
Fe,  with  headquarters  at  La  Junta,  Colo., 
succeeding  E.  E.  Machonec,  acting  me- 
chanical superintendent,  who  has  been  as- 
signed to  other  duties. 

Frank  H.  Clark,  formerly  superin- 
tendent of  motive  power  of  the  Balti- 
more &  Ohio,  and  for  the  last  two  years 
technical  advisor  to  the  Ministry  of 
Communications  of  the  Republic  of 
China  in  regard  to  motive  power  and 
equipment  standardization,  is  at  present 
on  a  visit  to  the  United  States. 

Edmund  Pennington,  president  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie, 
has  been  elected  chairman  of  the  board  of 
directors,  a  newly  created  position.  George 
R.  Huntington,  \  ice-president  and  general 
manager,  has  been  elected  president,  suc- 
ceeding Mr.  Pennington,  and  G.  W. 
Webster,  vice-president,  succeeding  Mr. 
Huntington. 

Louis  W.  Sipley,  fo^rmerly  sales  en- 
gineer with  the  Electric  Storage  Battery 
Company,  has  accepted  an  appointment 
with  the  Safety  Car  Heating  and  Lighting 
Company,  with  headquarters  in  the  Com- 
mercial Trust  building,  Philadelphia.  Mr. 
Sipley  is  a  mechanical  and  electrical 
engineer  of  wide  experience  particularly 
in   power   plant   and  railway   appliances. 

E.  C.  Blanchard,  general  manager  of 
the  Northern  Pacific  lines  west  of 
Paradise,  having  been  elected  to  serve  on 
the  Train  Service  Board  of  Adjustment 
for  the  Western  Region,  with  offices  in 
Chicago,  for  the  period  April  to  August, 
1922,  A.  W.  Brown  has  been  appointed 
Acting  General  Manager,  lines  west  of 
Paradise,  with  headquarters  at  Seattle, 
Wash. 

A.  Mays,  general  foreman,  mechanical 
and  car  work,  South  shops,  Canadian  Na- 
tional railways,  Edmonton,  Alta.,  has 
been  appointed  assistant  master  mechanic, 
with  jurisdiction  over  Battle  River, 
Strathcona,  Alliance  and  Brogeau  sub- 
divisions, Edmonton  division,  and  Al- 
berta district,  with  headquarters  at  Big 
Valley,  Alta.  succeeding  W.  L.  Loomis, 
transferred. 

E.  P.  Waller  has  been  appointed  man- 
ager of  the  railway  department  of  the 
General  Electric  Company,  succeeding  J. 
G.  Barry,  who  will  devote  his  entire  time 
to  the  work  of  the  salesmanship.  Mr. 
Waller  was  graduated  from  the  Virginia 
Polytechnic  Institute,  and  entered  the 
service  of  the  General  Electric  Company 
at  Schenectady  where  he  has  had  a  gen- 
eral experience  in  the  testing,  publicity 
and  railway  departments. 
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OBITUARY 
George   D.   Brooke 

George  D.  Brooke,  formerly  superin- 
tendent of  equipment  and  macliinery  of  the 
Iowa  Central- &  St.  Paul,  died  last  month 
at  his  home  in  Minneapolis.  Among  other 
notable  engineering  work  Mr.  Brooke  was 
selected  as  assistant  engineer  in  the 
Panama  Canal  Zone  by  Chief  Engineer  J. 
1".  Wallace,  and  latterly  acted  in  the  same 
capacity  under  J.  F.  Stevens  and  General 
Gocthals.  Besides  his  arduc  us  work  as 
assistant  chief  engineer  he  had  charge  of 
field  and  shop  work  in  all  that  pertained 
to  motive  power  and  machinery. 


Edward   A.   Williams 

Edward  A.  Williams,  for  many  years 
associated  with  several  of  the  leading 
railroads  as  mechanical  superintendent, 
died  at  Glen  Ridge,  N.  J.,  in  the  seventy- 
fifth  year  of  his  age.  Mr.  Williams 
served  an  apprenticeship  in  the  machine 
shops  of  the  Chicago,  Milwaukee  &  St. 
Paul.  He  was  promoted  to  various  po- 
sitions on  some  of  the  Western  roads 
and  was  for  a  number  of  years  mechan- 
ical superintendent  of  the  Minneapolis, 
St.  Paul  and  Sault  Ste.  Marie,  with 
headquarters  at  Minneapolis.  In  1901  he 
was  appointed  superintendent  of  rolling 
stock  of  the  Canadian  Pacific  with  head- 
quarters at  Montreal.  In  1904  he  was 
appointed  assistant  general  manager  of  the 
Erie,  and  latterly  general  mechanical  super- 
intendent from  which  he  retired  in  1907. 


Alfred  W.  Gibbs 

Alfred  W.  Gibbs.  chief  mechanical  en- 
gineer of  the  Pennsylvania,  died  on  May 
19,  at  Wayne,  Pa.,  in  the  sixty-sixth 
year  of  his  age.  He  graduated  from  the 
Stevens  Institute  of  Technology  in  1878, 
and  served  a  special  apprenticeship  in  the 
Altoona  shops  of  the  Pennsylvania.  In 
1881  he  became  a  draughtsman  for  the 
Richmond  &  Danville,  and  was  rapidly 
promoted  to  the  position  of  master  me- 
chanic, and  in  1890  was  appointed  super- 
intendent of  motive  power  of  the  Central 
of  Georgia.  Returning  to  the  Richmond 
&  Danville  as  master  mechanic  he  was 
shortly  afterwards  appointed  to  a  position 
in  the  engineering  department  of  the 
Pennsylvania,  and  in  1902  was  appointed 
superintendent  of  motive  power  of  the 
Philadelphia.  Wilmington  &  Baltimore, 
latterly  a  subsidiary  of  the  Pennsylvania. 
In  1903  he  was  appointed  general  super- 
intendent of  motive  power  of  the  Pennsyl- 
vania, and  in  1911  was  appointed  to  the 
then  newly  created  position  of  chief  me- 
chanical engineer,  which  position  he 
occupied  at  the  time  of  his  death.  Among 
other  important  work  Mr.  Gibbs  superin- 
tended the  series  of  tests  incident  to  the 
selection  of  the  design  of  the  electric  lo- 
comotives specially  constructed  for  the 
electrification  of  the  Pennsylvania  railroad 


in  the  vicinity  of  New  York  and  Phila- 
delphia. He  was  an  occasional  contribu- 
tor to  the  leading  engineering  and  scien- 
tific journals,  and  was  chairman  of  the 
advisory  coinmittee  of  the  Locomotive 
Cyclopedia.  He  was  prominently  identi- 
fied with  many  engineering  societies,  in- 
cluding the  Mechanical  Division  of  the 
.'\merican  Railway  Association,  and  was 
for  many  years  a  manager  of  the  Frank- 
lin Institute  of  Philadelphia. 


Canadian    Railway    Club 

The  annual  meeting  for  the  election  of 
officers  of  the  Canadian  Railway  Club 
was  held  at  the  Windsor  Hotel,  Montreal, 
on  May  9.  The  attendance  was  large, 
and  the  election  resulted  as  follows: 
President,  G.  M.  Wilson,  superintendent 
of  motive  power  shops.  Grand  Trunk, 
Montreal;  first  vice-president,  H.  R. 
Taylor,  assistant  works  manager,  Angus 
Shops,  Canadian  Pacific:  second  vice- 
president,  C.  E.  Brooks,  mechajiical 
superintendent,  Canadian  National, 
Toronto.  The  retiring  president,  Arthur 
Crompton  was  presented  with  a  jeweled 
emblem  as  a  souvenir  of  his  term  of 
office. 


Annual    Report    of    the    Westinghouse 
Electric  and  Manufacturing  Company 

The  annual  report  of  the  Westing- 
house  Electric  Manufacturing  Company 
shows  that  in  spite  of  the  adverse  con- 
ditions of  the  past  year,  the  sales 
amounted  to  $99,722,026.09  and  the  cost 
of  sales  $93,461,846,  leaving  a  net  manu- 
facturing profit  of  $6,260,180.09.  Other 
income  and  deductions  on  account  of 
sundry  indebtedness  left  a  net  income 
available  for  dividends  and  other  pur- 
poses of  $5,837,388.66.  The  company 
possesses  an  inventory  of  $55,000,000. 
This  is  the  largest  volume  of  business 
handled  by  the  Company  except  during 
the  war  period.  A  substantial  improve- 
ment is  shown  during  the  first  three 
months  of  the  present  year.  The  re- 
port closing  on  March  31  shows  that  in 
addition  to  the  very  favorable  indica- 
tions for  an  increasing  demand  for  the 
regular  line  of  the  Company's  products. 
a  large  demand  for  radio  telephone  re- 
ceiving apparatus  has  developed  with 
a  prospect  of  its  continuance  for  an  in- 
definite period.  In  this  latter  industry 
doubtless  the  competition  will  be  keen, 
but  the  Company  has  acquired  a  sub- 
stantia! interest  in  the  capital  stock  of 
the  Radio  Corporation  of  America,  and 
the  demand  for  Radio  receiving  appara- 
tus has  already  reached  large  propor- 
tions by  the  establishment  of  Radio 
broadcasting  stations  at  Newark,  N.  J., 
Chicago,  111.,  Springfield,  Mass.,  Pitts- 
burgh, Pa.,  and  further  additions  are  ex- 
pected to  be  made  in  various  sections  of 
the  country. 


United    States    Labor    Board    Orders    a 
Cut  from  Pay  of  Rail  Workers 

.■\  decision  was  reached  by  the  Labor 
Board  on  May  27,  directing  a  reduction 
of  13.2  per  cent  in  the  wages  of  railway 
maintenance  of  way  of  employees,  ef- 
fective July  1.  The  decision  announced 
affects  approximately  400,000  employes. 
It  is  reported  that  other  Labor  Board 
orders  involving  all  other  classes  of  rail- 
way labor  excepting  the  train  service  and 
yard  employes  will  be  issued  in  time  to 
become  effective  July  1  also.  If  their 
predictions  are  fulfilled  the  scale  of  wages 
will  be  put  back  appro.\imately  to  where 
it  was  before  the  increase  in  May,  1920. 
The  decision  was  concurred  in  by  the 
three  public  members  and  the  three  rail- 
road members  of  the  board.  The  three 
labor  members  dissented  on  the  ground 
that  the  pay  now  prescribed  does  not  rep- 
resent a  living  wage. 


Average  Wages  of  Railway  Men 

The  railroads  of  the  United  States  had 
1,552,014  employes  in  January,  to  whom 
was  paid  $205,178,639.  according  to  statis- 
tics just  made  public  by  the  Interstate 
Commerce  Commission. 

This  was  a  decrease  of  85,137  employes, 
compared  with  the  total  for  December, 
and  252,808  less  than  were  reported  for 
January  last  year. 

In  December  last,  the  railroads  hart 
1,637,151  employes,  to  whom  were  pa.,i 
$214,921,396   in   compensation. 

The  decrease  in  employes  in  January, 
compared  with  the  preceding  month,  was 
principally  due  to  a  reduction  in  the 
maintenance  forces. 

The  average  earnings  of  all  employes 
in  January,  according  to  the  Commission, 
was  $176,  including  overtime,  while  in 
December  the  Commission  shows  that  the 
average   was  $172. 


Railroad  Expansion  Limited  Since  1914 

The  increase  in  both  the  freight  and 
passenger  business  of  the  railways  was 
larger  in  the  seven  years  ending  with 
1920  than  in  the  seven  years  ending  with 
1913,  being  in  each  period  about  40 
per  cent. 

In  the  seven  years  ending  with  1913, 
however,  the  total  locomotives  owned 
by  the  railways  increased  23^  per  cent 
and  their  total  tractive  power  increased 
50  per  cent,  while  in  the  seven  years 
ending  with  1920  the  number  of  loco- 
motives increased  only  2.3  per  cent  and 
their  total  tractive  power  only  23  per 
cent. 

In  the  seven  years  ending  with  1913 
the  total  freight  cars  in  service  in- 
creased 24  per  cent  and  their  total 
capacity  47  per  cent,  while  in  the  seven 
years  ending  with  1920  the  total  freight 
cars  in  service  increased  only  2  per  cent 
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and  their  total  capacity  only  liyi  per 
cent.  The  railway  mileage  of  the 
country  increased  30,000  miles  in  the 
seven  years  ending  with  1913.  It  in- 
creased practically  not  at  all  in  the 
seven  years  ending  with  1920. 


NEW  PUBLICATIONS 


Books,  Bulletins,  Catalogues,  etc. 
Railway  Accidents  in  Canada 

We  are  in  receipt  of  published  statis- 
tics showing  a  very  gratifying  decrease 
in  the  number  of  casualties  on  the 
Canadian  railways.  The  total  number  of 
accidents  reported  during  the  year  1921 
show  243  persons  killed  and  1928  injured. 
In  1920  there  were  254  and  2,330,  re- 
spectively. Of  these  4  passengers  killed 
and  240  injured  is  the  record  for  1921, 
out  of  over  51,000,000  people  carried  on 
the  railways  of  Canada.  During  the  year 
there  were  91  employes  killed  and  1,344 
injured  in  a  total  of  185.000  employes  on 
the  railways.  One  significant  factor  is 
the  large  number  of  motor  accidents ;  over 
50  per  cent  of  the  highway  crossing  ac- 
cidents were  motor  accidents,  while  80 
per  cent  of  those  killed  and  about  70  per 
cent  of  those  injured  are  found  in  the  col- 
umn of  motor  accidents.  In  some  of  these 
accidents  automobiles  were  driven  .'it  a  high 
speed  into  trains  that  were  standin>;  at  tlie 
crossings!  If  the  drivers  had  only  the 
horse  power  of  common  sense  that  the 
motors  have  in  force  there  would  be  fewer 
disasters. 


Coal  Washing  Studies 

The  Bureau  of  Mines  reports  that 
field  studies  have  been  made  in  Pennsyl- 
vania regarding  the  preparation  and  par- 
ticularly the  weighing  of  both  anthracite 
pnd  bituminous  coal.  In  addition  special 
attention  was  given  to  two  new  coal 
cleaning  processes  now  being  tried  out 
on  anthracite,  the  Conklin-Elmorc  and 
the  Chance  processes.  Methods  for  the 
utilization  of  culm  were  examined.  In 
the  bituminous  fields,  the  use  of  tables 
and  dewatering  pits  were  studied. 


Airco  Cutting  Tools 

The  Air  Reduction  Sales  Company  has 
issued  a  new  catalogue  leaflet  describing 
its  .A.irco  "D"  cutting  tools.  The 
various  features  in  the  design  and  con- 
struction of  this  improved  apparatus  are 
described.  Tables  are  added  giving  the 
thickness  of  metals  that  can  be  cut,  the 
pressures  of  oxygen  and  acetylene  neces- 
sary, and  the  gas  consumption  per  hour 
when  using  tips  adapted  to  the  cutting 
of  steel,  cast  iron  or  rivets.  The  details 
of  the  cutting  tools  are  finely  illustrated. 
Copies  of  the  leaflet  may  be  had  from  the 
main  office,  342  Madison  avenue.  New 
York,    .\irco    District   offices. 


The   Commonwealther 

The  Commonwealth  Steel  Company's 
pubhcation  for  .April-May  has  all  the  ele- 
gant freshness  of  a  Spring  pic-nic  pro- 
gramme. The  welfare  of  the  employes 
seem  to  be  nearer  the  hearts  of  the  clever 
editors  than  the  usual  trumpeting  of  the 
superiority  of  manufacturers'  products, 
which  is  so  common  in  house  organs.  We 
note  that  one  of  the  Commonwealth's 
well-chosen  mottoes  is — -"Praising  yourself 
to  the  skies  is  not  going  to  get  you  there." 
Of  course,  the  Commonwealthers'  handi- 
work as  expressed  in  passenger  car  trucks 
that  have  become  standard  on  most  of  the 
leading  railroads  of  the  United  States  may 
be  said  to  be  beyond  praise.  Another  ex- 
cellent feature  of  the  fine  number  is  the 
serious  attention  bestowed  on  "Safety," 
which  is  accompanied  with  original  safety 
bulletins. 


Carborundum  Is  Starred  in  the  Movies 

A  moving  picture  is  abroad  in  the  land 
showing  how  carborundum  is  produced  at 
the  temperature  of  4,000°  Fahr.  In  addi- 
tion to  filming  the  method  of  production 
no  less  than  58  industries  have  been  util- 
ized to  obtain  scenes  illustrating  carborun- 
dum on  the  job  in  its  various  uses.  It  is 
universally  conceded  to  be  the  most  com- 
prehensive industrial  picture  ever  filmed. 
It  is  being  extensively  exhibited.  It  will 
be  used  by  the  government  in  the  cam- 
paign started  by  Secretary  Hoover  to  use 
movies  as  a  means  of  creating  foreign 
markets  for  American  products.  Not  only 
so,  but  those  who  cannot  aflord  to  go  to 
Niagara  Falls  in  a  Pullman  car  can  see 
the  Falls  in  all  their  amazing  colossal 
splendor  as  reproduced  by  the  enterprising 
company,  whose  extensive  works  are  lo- 
cated at  Niagara  Falls. 


Texaco  Gasoline 

There  are  varieties  in  gasoline  as  in  al- 
most everything  else.  It  may  not  be  gen- 
erally known  that  during  the  last  ten 
years  the  consumption  of  Texaco  gasoline 
iias  increased  from  160,000  to  1.000,000 
a  day.  The  demand  is  so  insistent  as  to 
com|3el  a  continuous  and  rapid  increase  in 
production  and  distribution.  It  is  one  of 
the  numerous  products  of  the  Texas  Com- 
pany, 17  Battery  place.  New  York  City. 


Chilled  Car  Wheels 
Owing  to  the  desirability  of  obtaining 
definite  information  concerning  the  mag- 
nitude and  distribution  of  stresses  in 
chilled  car  wheels  and  of  determining 
the  limits  of  these  wheels  as  used  to- 
day, and  with  a  further  view  of  im- 
proving the  chilled  iron  wheel  in  order 
to  meet  future  requirements,  a  co-opera- 
tive investigation  was  entered  into  by 
the  Association  of  Manufacturers  of 
Chilled  Car  Wheels  and  the  University 
of  Illinois.    Bulletin  129  of  the  Engineer- 


ing Experiment  Station  of  the  Univer- 
sity of  Illinois  presents  the  results  of 
the  first  part  of  this  investigation,  that 
is,  the  results  of  tests  made  to  deter- 
mine strains  produced  within  the  wheel 
by  mounting  it  on  its  axle,  and  by  the 
application  of  wheel  loads.  The  bulle- 
tin includes  a  discussion  of  the  general 
problem  of  wheel  loading,  the  determi- 
nation of  the  physical  properties  of 
chilled  car  wheel  irons,  a  description 
of  the  apparatus  and  methods  used  in 
the  tests,  and  a  summary  of  the  con- 
clusions to  be  drawn  therefrom.  Cop- 
ies of  Bulletin  No.  129  may  be  had  with- 
out charge  by  addressing  the  Engineer- 
ing Experiment  Station,  Urbana,  Illinois. 
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Powerful  Mountain  Type  Passenger  Locomotive  for  the 

Union  Pacific  Railroad 

Lightness  of  Parts  a  Remarkable  Feature  in  Construction 


A  fine  example  of  the  fact  that  the 
power  of  the  modern  locomotive  may  be 
increased  without  adding  to  the  weight  is 
shown  in  a  recent  addition  to  the  motive 
power  of  the  Union  Pacific  railroad,  by 
the  introduction  of  a  Mountain  type  pas- 
senger locomotive  built  by  the  American 
Locomotive  Company.  The  Mikado  type 
locomotives  which  have  been  in  service 
for  several  years  over  the  mountainous 
districts   where   the   heaviest  grades   occur, 


erally  known  that  there  are  grades  west  of 
Cheyenne  in  the  Wyoming  division  of 
long  distances  running  as  high  as  1.55  per 
cent  on  the  westbound,  and  1.14  per  cent 
grades  on   the  eastbound  operation. 

Over  this  region  extending  to  nearly 
484  miles,  the  distance  between  Cheyenne 
and  Ogden  an  average  speed  of  37  miles 
per  hour  is  maintained.  In  the  busy  sea- 
son trains  of  thirteen  and  even  fourteen 
all    steel    cars   are   necessary   to    meet    the 


thorough  investigation  solved  the  prob- 
lem, and  its  solution  has  been  largely 
owing  to  the  marked  improvement  in 
recent  years  of  the  quality  of  material 
whereby  it  has  become  possible  to  lighten 
many  of  the  parts  of  the  locomotive  and 
still  retain  a  reliable  quality  essential  to 
safety  in  point  of  performance.  The  result 
has  been  already  demonstrated  that  the 
locomotive  furnished  by  the  builders  and 
known    as    No.    7,000    has    not    been    ap- 


MOr.XTAIX   TVI  K   4-S-_'   P.\SSENGER  LOCOMOTIVE   FOR  THE    UNION    P.\CIFIC  RAILRO..\D 
AMERICAN    LOCOMOTIVE    COMPANY,    BUILDERS 


although  doing  excellent  service  have  been 
found  barely  capable  of  maintaining  the 
high  speed  essential  to  meet  the  schedule 
arrangements  in  the  up  grade,  and  while 
this  has  been  compensated  by  extra  lates 
of  speed  on  the  down  grades  the  result 
has  been  detrimental  both  to  maintenance 
way  and  the  increased  cost  of  locomotive 
repairs.  Hence  the  management  took  into 
consideration  the  possibility  of  introduc- 
ing the  mountain  type  of  locomotive  as 
a  more  likely  type  to  meet  the  require- 
ments of  the  service.     It  may  not  be  gen- 


traffic.  Six  through  passenger  trains  pass 
over  this  region  daily.  The  only  difficulty 
in  introducing  the  mountain  type  of  loco- 
motive was  in  the  recognized  fact  that  the 
weight  should  not  exceed  345,000  lbs.,  for 
while  the  railroad,  as  is  well  known,  iS 
double  tracked  and  of  the  most  substan- 
tial construction,  the  numerous  bridges, 
viaducts  and  other  structures  are  not  cal- 
culated to  meet  the  requirements  of  heav- 
ier motive  power  than  the  weight  referred 
to. 

The   expert  engineers  however,   after   a 


proached  in  point  of  design  where  boiler 
capacity  in  relation  to  weight  is  consid- 
ered, and  has  only  been  made  pos- 
sible by  a  close  comparison  with  other 
types  where  weights  are  known  and  by 
thorough  tests  of  individual  parts  and  ma- 
terial in  order  to  ascertain  what  was 
possible  as  the  looked  for  accomplishment, 
looking  towards  a  general  introduction  of 
the  mountain  type  of  locomotive,  if  the 
success  of  the  e.xperiment  should  prove 
beyond   controversy. 

At  the  same  time  many  of  the  parts  on 
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ithis  particular  locomotive  are  identical 
with  those  which  have  been  in  service  on 
the  Union  Pacific,  and  are  readily  inter- 
changeable. In  regard  to  power  it  may 
be  briefly  stated  that  w'th  cylinders  meas- 
uring 29  in.  by  28  in.,  the  maximum  cylin- 
der horse  power  is,  according  to  Cole's 
formula,  2,950,  showing  that  this  loco- 
motive has  a  98  per  cent  boiler,  and 
showing  a  weight  of  113.9  lbs.  per  cylin- 
der horsepower,  or  116.9  lbs.  per  boiler 
horsepower.  The  full  significance  of  these 
figures,  and  a  correct  estimate  of  the  full 
measure  of  the  success  attendant  on  this 
experiment  is  shown  by  a  comparison 
with  the  Railroad  Administration  stand- 
ard heavy  mountain  type  locomotive  from 
which  designs  following  the  adoption  of 
the  standard  has  not  departed  from  to  any 
extent  until  the  present  instance,  and  that 
of  locomotive  No.  50,000  which  although 
differing  in  type,  is  now  surpassed  by 
locomotive  No.  7,000.  The  following  is  a 
comparison  of  the  three  types  of  locomo- 
tives : 


Hi  ^5.  I         tSiS 

li|        .^:|H"      ||,c 
cSjg        o'=.'s      52r. 

Weight  of  locomotive  269,000       352,000       345,000 

Ma-\imuni       tractive 

effort     40.600  57,900         54,838 

Weight    for    tractive 

effort    found 6.62  6.08  6.29 

Maximum     cylinder 
horsepower   2,437  2,824  3,030 

Maximum  boiler  horse 

power     2,235  2,900  2,950 

Per  cent  h.p.  to  cyl- 
inder h.p 92.0  102.6  98.0 

Weight  per  boiler  h.p.       119.6  121.4  116.9 

As  already  noted  the  use  of  the  best 
available  material  has  made  the  results 
possible,  and  in  this  regard  the  extensive 
use  of  carbon-vanadium  steel  wherever  it 
was  found  advantageous  to  use  this  alloy 
in  eliminating  weight,  as  for  example  the 
main  and  side  rods  are  annealed  carbon- 
vanadium  steel,  as  are  also  the  crank  pins, 
the  driving  and  trailing  axles  and  pistons. 
The  weight  of  the  reciprocating  parts  are 
— piston  head,  finished, — 505  lbs.,  piston 
rod — 334  lbs.,  main  rod — 864  lbs.,  cross- 
head,  with  shoes — 640  lbs. 

The  locomotive  is  furnished  with  a 
Duplex  stoker,  which  operating  in  a 
grate  area  of  84  sq.  ft.  provides  a  reliable 
steaming  capacity.  The  fuel  is  of  the 
high-grade  semi-bituminous  variety  aver- 
aging 12,000  B.  T.  LI.  and  is  free  from 
any  tendency  to  clinker  formation.  The 
mechanical  department  also  after  consid- 
erable investigation  decided  in  applying 
the  Young  type  of  valve  gear,  and  are 
convinced  that  it  has  the  quality  of  in- 
creasing the  capacity  of  this  locomotive 
on  hard  pulls  either  on  level  runs  or  steep 
grades,  as  the  long  travel  of  the  valve 
gives  the  opportunity  of  a  sustained  pis- 
ton pressure,  the  valves  applied  to  No. 
7,000  have  a  diameter  of  14  ins.,  and  .i 
travel  of  9  ins. 

As  an  illustration  of  the  finer  details  if 
the  lessening  of  the  weight  of  parts,  the 


sand  boxes  are  made  of  pressed  steel,  and 
when  filled  with  sand  are  less  in  weight 
than  the  empty  cast  iron  boxes  of  the 
same  capacity.  The  same  material  is 
used  in  the  care  of  the  stack  extension 
and  other  details,  and  in  some  instances 
modes  of  construction  are  changed  as  in 
the  case  of  the  ash  pan  which  is  made  of 
straight  sheets  flanged  at  the  ends,  thus 
avoiding  the  use  of  angle  irons. 

Among  the  attachments  may  be  noted 
the  Pyle  National  headlight ;  Franklin 
adjustable  driving  box  wedges;  Nathan 
non-lifting  injectors;  Ohio  flange  lubrica- 
tors, and  Vissering  sanders ;  Hunt-Spiller 
gun  dron  cylinder  and  valve  bushings, 
cross-head  shoes  and  piston  rings ; 
Paxton-Mitchell  rod  packing;  and  the 
Tate  flexible  staybolts  with  welded  sleeves 
and  reduced  body  bolts.  Okadee  fittings 
are  also  applied  including  the  blow-off 
valves,  cylinder  cocks,  feed  pipe  strainers 
and   smoke   hinges. 

Other  devices  of  a  novel  kind  also  make 
their  appearance  on  this  locomotive;  in- 
cluding a  low-water  alarm  device  the  in- 
vention of  C.  E.  Fuller,  superintendent  of 
motive  power,  L^nion  Pacific  railroad. 
This  device  has  already  passed  the  e.xperi- 
mental  stage  and  is  in  successful  opera- 
tion on  several  locomotives  on  the  road. 
A.  H.  Fettes,  mechanical  engineer  of  the 
road  has  a  device  also  which  renders  the 
operation  of  a  drifting  valve  with  a  degree 
of  efficiency  which  leaves  nothing  further 
to  be  desired. 

The  general  dimensions  of  the  Moun- 
tain type  locomotive  No.  7,000  are  as  fol- 
lows : 

Tractive    efTort 54,838  1b. 

Cylinders,  diameter  and  stroke.  29   in. — 28  in. 

Driving  wheels,  diameter 73  in. 

Factor    of    adhesion 4.19 

Weight    on    driving    wheels 230.000    lb. 

Weight    on    engine    truck 59,000  lb. 

Weight    on    trailer 56.000  1b. 

Weight   of   locomotive 345,000  lb. 

Weight  of  locomotive  and  ten- 
der      582.800    lb. 

Coal   capacitv  of  tender 20  tons 

Water   capacity   of   tender 12,000  gal. 

Wheel    base,    driving 19  ft.   6   in. 

Wheel    base,    locomotive 41    ft.   3   in. 

Wheel  base,  locomotive  and  ten- 
der      79  ft.   ll!/5   in. 

Boiler  pressure 200  lb. 

Boiler     diameter 84  in. 

Firebox,    length    and    width 126  in.  bv  96  in. 

Tubes,   number  and   diameter..  239— 2}4    in 

Flues,  number  and  diameter...  48— 5H    in. 

Length  of  tubes  and  flues 22  ft. 

Length   and   dia.   of  combustion 

chamber    40   in. — 60  in. 

Super-heating   surface 1.242  sq.   ft. 

Evanorating  surface,  firebox  and 

combustion     chamber 382  sq.   ft 

Evaporating   surface,   total 4.974   sq.    ft. 

Grate   area 84  sq.   ft. 

Semi-Annual   Meeting  of  the   Electrical 
Engineers 

AhcT  a  lapse  of  two  years  the  Electrical 
Engineers  mustered  in  larger  numbers 
than  they  had  ever  done  before  to  what 
is  expected  to  be  a  resumption  of  their 
regular  semi-annual  meetings.  The  Hotel 
Dennis,  Atlantic  City.  N.  J.,  was  their 
headquarters,  and  on  June  19  the  meeting 
was  called  to  order  by  E.  S.  M.  MacNab, 
first  vice-president,  in  the  absence  of  the 
president,  L.  C.  Bensel.  Mr.  MacNab 
briefly  sketched  the  progress  of  their  work 
during   the   past   few   years.     In   point   of 


material  the  records  showed  460  locomo- 
tives, 1195  passenger  cars,  and  77,053 
freight  cars. 

E.  A.  Lundy,  of  the  Railway  Elec- 
trical Engineer,  referred  strongly  to  the 
need  of  collecting  authentic  data  to  estab- 
lish reliable  records  of  what  has  been  done 
on  the  various  railroads.  E.  Wanamaker, 
of  the  Rock  Island  Lines,  pointed  out  that 
railroad  operation  generally  depended  on 
electrical  equipment  much  more  than  was 
generally  known.  J.  A.  Andreucetti,  of  the 
Chicago  &  Northwestern,  and  L.  D.  Moore, 
of  the  Missouri  Pacific,  presented  data  on 
the  rapid  increase  in  electrical  equipment 
in  the  West  and  the  benefits  on  point  of 
economy  resulting  therefrom. 

Special  committees  reported  on  "Motor 
Specifications  ;"  "Illumination ;"  "Electric 
Welding;"  "Stationary  Power  Plants;" 
"Electric  Repair  Shop  Facilities  and 
Equipment;"  "Power  Trucks  and  Tract- 
ors;" "Train  Lighting;"  and  "Locomotive 
Headlights  and  Classification  Lamps."  The 
subject  of  automatic  Train  Control  was 
also  discussed  at  considerable  length ;  and 
B.  F.  Collins,  of  the  General  Electric  Com- 
pany, concluded  the  interesting  proceedings 
by  the  presentation  of  a  very  able  paper  on 
"Electric  Heating,"  which  was  highly 
appreciated  by  the  members. 


Analysis  of  Railroad  Accidents  in  1921 

A  careful  analysis  of  railroad  train  ac- 
cidents occuring  in  the  United  States  dur- 
ing 1921  shows  that  538  persons  were 
killed.  In  train  service  accidents  5,229 
were  killed,  making  a  total  of  5,587  rail- 
road fatalities.  This  was  a  decrease  of 
14  per  cent  from  the  number  killed  by  the 
railroads  in  1920,  of  the  5,587  fatalities, 
only  205  were  to  passengers,  and  1,096  to 
employes.  It  is  notable  that  almost  40 
per  cent  of  the  employes  were  not  on 
duty. 

The  only  classes  of  accidents  that  in- 
creased in  1921  were  those  to  trespassers, 
of  whom  2,481  were  killed  and  3,071  in- 
jured, which  means  14.5  per  cent  more 
deaths  than  in  1920,  and  29.7  per  cent 
more  persons  injured,  in  face  of  the  fact 
that  accidents  to  all  other  classes  specified 
in  the  statistics  of  the  I.  C.  C.  showed  a 
decrease  of  from  10.5  per  cent  for  pas- 
sengers to  48  per  cent  for  trainmen  on 
dutv. 


Austro-Hungarian  Railway  Agreements 

The  railway  agreements  concluded  be- 
tween Hungary  and  Austria  in  January 
last  have  been  ratified  by  both  govern- 
ments and  now  come  into  effect.  One 
agreement  deals  with  the  question  of 
railway  connection  between  the  two  coun- 
tries. The  other  agreement  regulates 
traffic  through  the  Sopron  (Ohrenburg) 
district  and  provides  that  persons  travel- 
ing through  Hungarian  territory  in  closed 
cars  shall  be  exempt  from  exhibition  of 
passports  and  from  customs  examination 
of  their  baggage  in  the  Sopron  district. 
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Convention  of  the  American   Railway  Association 
Division  V — Mechanical 

Reports  of  Committees  and  Election  of  Officers 


On  June  14,  1922,  the  third  annual  con- 
vention of  the  members  of  the  American 
Railway  Association — Division  V — Me- 
chanical, assembled  in  the  Greek  Temple 
of  Young's  Pier,  Atlantic  City,  N.  J.,  N.  J. 
Tollerton,  general  mechanical  superinten- 
dent of  the  Chicago,  Rock  Island 
&  Pacific,  chairman  of  Division  V, 
presiding.  A  warm  welcome  was  ten- 
dered to  the  members  by  Hon.  Ed- 
win F.  Bader,  mayor  of  Atlantic 
City,  after  which  Chairman  Tollerton  de- 
livered an  eloquent  and  comprehensive  ad- 
dress, in  which  he  emphasized  the  fact 
that  one  of  the  most  important  questions 
before  them,  was  that  of  harmony  and  co- 
operation. Closer  association  between  th-; 
executives,  local  or  subordinate  supervis- 
ory officers  and  the  employes  is  steadily 
becoming  more  firmly  established,  and  its 
fulfillment  will  undoubtedly  have  far  reach- 
ing effect.  This  is  being  accomplished, 
first,  by  right  general  policies,  including 
proper  interest  in  the  welfare  of  the  em- 
ployes, and,  second,  the  most  careful  selec- 
tion and  education  of  supervisory  officers 
to  carry  out  and  continue  these  policies.  I 
have  abounding  faith  in  the  capabilities  of 
the  officers  of  the  American  railroad  or- 
ganization, and  also  in  the  rank  and  file 
of  employes,  to  solve  these  problems  to 
the  entire  satisfaction  of  themselves  and 
cur  real  employer,  the  American  public. 

We  have  had  many  serious  obstacles  to 
overcome  in  the  past  and  there  is  gratifi- 
cation in  the  knowledge  that  some  of  the 
troubles,  which  were  felt  at  the  time  to 
be  practically  insurmountable  have  been 
overcome  and  in  a  general  way  have 
started  a  healthful  reaction  for  the  ulti- 
mate benefit  of  the  railroads. 

Mr.  Tollerton  earnestly  recommended 
that  some  arrangement  be  promulgated  by 
the  .American  Railway  Association  for  co- 
operative tests  of  railway  appliances.  This 
would  involve  the  advisability  of  estab- 
lishing some  central  system  for  joint  in- 
vestigation, so  that  tests  which  would  re- 
quire heavy  expenditures  could  be  carried 
on  at  the  expense  of  the  association  and 
would  make  available  to  all  railroads,  at 
a  minimum  expense,  information  and  data 
as  to  devices  which  promise  economy  in 
maintenance  and  operation.  Procedure  of 
this  kind  would  be  of  great  benefit,  but 
care  should  be  exercised  to  see  that  it 
would  not  have  the  effect  of  destroying 
initiative  on  the  part  of  individual  roads 
who  are  in  position  to  originate  or  advance 
the  development  of  economical  designs  and 
appliances. 

In   regard   to   economies,   we   should   be 


very  careful  not  to  apply  or  think  of  this 
term  as  merely  a  reduction  in  expenses,  if 
they  are  of  such  a  nature  that  the  ultimate 
expenditures  may  suflFer  an  increase  in 
consequence  thereof.  My  observation  has 
been  that,  invariably,  operating  expenses 
of  a  railroad  are  affected  adversely  by  the 
ratio  of  maintenance  of  equipment  expen- 
ditures. Sufficient  expenditures  for  proper 
maintenance  of  equipment  make  economical 
transportation  costs.  Injudicious  savings 
in  maintenance  result  in  actual  loss 
through  the  increase  in  transportation 
costs  and  the  heavier  later  costs  for  de- 
ferred maintenance. 

It  is  readily  to  be  understood  that,  un- 
less equipment  is  properly  maintained,  lo- 
comotives kept  in  condition  to  give  maxi- 
mum hauling  capacity  with  minimum  fuel 
consumption,  and  freight  cars  in  condition 
to  give  a  ma.ximum  period  of  service  with 
the  lowest  consistent  time  held  on  repair 
tracks,  we  cannot  hope  for  economical 
operation  on  the  part  of  the  transportation 
department 

Locomotive  fuel,  representing  nearly  35 
per  cent  of  the  cost  of  train  operation,  is 
in  itself  a  question  of  major  importance 
in  the  entire  transportation  problem  and, 
due  to  its  volume  in  proportion  to  the  total 
expense,  is  naturally  an  item  of  greatest 
opportunity  for  effecting  economies.  Hav- 
ing this  in  mind,  I  would  commend  for 
your  special  consideration  that  fuel  saving 
devices  should  have  most  careful  study 
and  development. 

After  reviewing  the  excellent  work 
that  was  being  accomplished  by  the  vari- 
ous committees,  the  chairman  referred  to 
the  question  of  why  the  European  rail- 
roads are  electrifying,  and  stated  that  the 
Swiss  and  Indian  railways,  and  to  a  lesser 
extent  the  French  railways,  are  engaged 
in  making  and  carrying  out  plans  for  the 
electrification  of  certain  of  their  lines. 
Some  criticism  has  appeared  in  publica- 
tions of  -wide  circulation  to  the  effect  that 
our  railways  are  not  progressing  as  rap- 
idly in  the  use  of  electricity  for  traction 
as  these  European  railways.  The  visitor 
to  Europe  is  especially  impressed  by  the 
difference  between  some  important  condi- 
tions in  some  of  the  countries  of  Europe 
and  in  the  United  States.  The  Italian 
railways  have  been  paying  upward  of  $25 
a  ton,  measured  in  American  money,  for 
coal.  The  average  price  paid  by  the 
Paris-Lyons-Mediterranean  of  France  in 
1920  w-as  266  francs,  or  at  the  present 
rate  of  exchange,  alx)ut  $26.  Even  in  1921 
its  coal  cost  it,  at  the  present  rate  of  ex- 
change, about  $18  a  ton.     The  cost  of  coal 


t(,  the  Swiss  railways  is  also  extremely 
high.  The  average  cost  of  coal  to  the 
railways  of  the  United  States  in  February, 
1922,  including  freight  charges  for  its 
transportation,  was  only  $3.56  a  ton.  You 
will  see,  therefore,  that,  at  the  minimum 
estimate,  coal  costs  the  railways  of  South- 
ern Europe  on  the  average  five  times  as 
much  as  it  does  those  of  the  United  States. 
On  the  other  hand,  these  countries,  espe- 
cially Switzerland  and  Italy,  have  large 
supplies  of  natural  water  power,  while  in 
many  parts  of  the  United  States  such 
power  is  not  available.  It  follows  that 
the  savings  in  fuel  cost  to  be  made  by 
electrification  in  some  of  these  countries 
of  continental  Europe  is  much  larger  than 
in  this  country,  and  we  should  not  allow 
this  important  fact  to  be  overlooked  in 
discussions  of  the  subject.  In  closing,  the 
chairman  predicted  that  the  organization 
had  before  it  a  very  bright  and  productive 
future. 

Report  of  General  Committee 

The  opening  part  of  the  report  of  the 
general  committee  stated  that  in  the  period 
since  the  last  annual  meeting,  meetings  of 
the  committee  had  been  held  on  the  fol- 
lowing dates:  July  21,  1920;  October  20, 
1920;  March  30,  31,  1921;  October  26,  27, 
1921 ;  March  14,  1922  and  June  13,  1922. 

The  membership  of  the  division  at  the 
present  time  includes  206  railroads,  repre- 
senting 379  memberships  in  the  American 
Railway  Association,  and  in  addition 
thereto,  100  railroads,  associate  members 
of  the  American  Railway  Association. 
These  railroads  have  appointed  788  repre- 
sentatives in  the  Mechanical  Division.  In 
addition  there  are  1,529  affiliated  members 
and   126  life  members  in  the  division. 

The  last  session  of  the  division  was 
held  June  9-16,  1920.  Since  that  time  the 
general  committee  has  taken  action  on 
several  important  subjects.  This  action  is 
outlined  in  the  following  report  and  your 
approval   is  respectfully  requested. 

.A  mass  of  data  in  regard  to  letter  bal- 
lots referring  to  interchange  and  loading 
rules,  maximum  loads  and  marking  on 
freight  cars,  fuel  conservation  inspection 
of  material  and  equipment,  automatic  train 
control,  investigation  of  power  brakes  and 
power  brake  systems  and  other  subjects. 
The  result  of  the  letter  ballots  had  been 
already  announced  and  the  full  report  of 
the  committee  in  regard  to  the  various 
subjects  submitted  to  consideration  will  be 
published  with  discussions  thereon  in 
the  annual  volume  issued  by  the  as- 
sociation. 
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Scheduling  Equipment  Through  Repair 
Shops 

This  report  considers  the  scheduling 
and  routing  of  passenger  and  freight  equip- 
ment under  repairs.  Very  little  has  been 
done  to  promote  systematic  scheduling 
methods  when  repairing  equipment.  One 
road  in  Canada  has  this  work  highly  per- 
fected and  claims  are  made  for  a  consider- 
able increase  in  output  with  decreased  costs 
due  to  its  adoption.  At  least  one  road  in 
the  United  States  has  recently  introduced 
scheduling  and  routing  practices  in  their 
passenger  car  repair  shops  and  indications 
point  to  an  increase  in  understanding  and 
appreciation  of  methods  widely  used  in 
contract  shops  and  which  are  equally  ap- 
plicable to  railroad  shops. 

In  general  the  plans  outlined  for 
scheduling  and  routing  locomotives  (re- 
port of  this  committee  for  June,  1920),  are 
employed  for  cars,  passenger  and  freight. 
These  classes  of  equipment  will  be  con- 
sidered separately  and  scheduling  systems 
recommended  in  some  detail.  Passenger 
cars,  like  locomotives,  are  treated  as  units, 
but  freight  cars,  by  reason  of  the  large 
number  of  repairs  and  speed  of  delivery, 
do  not  conform  to  passenger  car  methods. 
Groups  of  cars  are  scheduled  as  a  unit 
and  "days"  of  time  are  further  subdivided 
into  "hours,"  morning  and  afternoon. 
Gang  work  is  recommended  for  passenger 
car  repairs,  but  not  to  the  extent  suggested 
for  freight  repairs. 

Separate  master  schedules  should  be  pre- 
pared for  coaches,  mail,  baggage,  express, 
combination,  dining,  parlor  and  sleeping 
cars.  These  schedules  should  be  further 
subdivided  for  wood  or  steel  construction. 
All  master  schedules  should  show  exterior, 
interior  and  paint  work  separately,  also 
work  in  all  other  participating  depart- 
ments, such  as  the  tin  and  pipe  shop,  elec- 
trical department,  air  brake  shop,  etc. 
Any  convenient  combination  of  figures  and 
letters  may  be  used  to  designate  particular 
schedules.  For  example,  a  "l-A-2"  repair 
schedule  would  indicate  a  class  1  heavy 
exterior  repair,  class  A  heavy  paint  re- 
pair and  a  class  2  medium  interior  re- 
pair. 


Freight  Equipment 

The  committee  suggested  that  only 
heavy  repairs  should  be  considered  in  any 
discussion  of  freight  car  schedule.  Such 
repairs  require  20  man-hours  and  over. 
Separate  master  schedules  should  be  pre- 
pared for  flat,  coal,  box  and  refrigerator 
cars,  these  to  be  subdivided  for  wood  or 
steel  construction.  The  above  separation 
may  be  varied  to  some  extent  when  cars 
are  repaired  under  a  group  system  with 
specialized  shifting  gangs. 

It  is  not  possible  at  this  stage  of  de- 
velopment to  define  arbitran,^  rules  for 
scheduling  freight  equipment.  Shop  tracks 
and  buildings  are  lacking  in  uniformity 
and   a  majority  of  shops  and   tracks  are 


not  at  present  so  arranged  that  practices 
giving  excellent  results  in  one  shop  will 
work  equally  well  in  another.  In  general 
it  may  be  definitely  stated  that  some  easily 
understood  and  workable  system  can  be 
adapted  to  any  shop,  large  or  small,  which 
turns  out  heavy  repairs.  It  is  generally 
conceded  that  individual  cars  should  not 
be  scheduled,  the  cost  would  be  prohibitive 
even  if  thought  advisable,  but  groups  of 
cars  of  the  same  type  and  class  of  repairs 
may  be  scheduled  successfully.  Close  at- 
tention should  be  paid  to  segregation  of 
incoming  cars  if  best  results  are  to  obtain. 
The  stripping  operation  is  important  and 
should  be  given  careful  study. 

Constructive  information  pertaining  to 
freight  car  scheduling  is  ver>-  meagre,  but 
one  large  shop  has  perfected  the  follow- 
ing plan:  Incoming  cars  are  switched  to 
three  or  four  parallel  tracks,  having  re- 
gard for  the  type  of  car  and  nature  of  re- 
pairs required. 

By  this  method  it  is  possible  to  sched- 
ule 10  or  IS  cars  in  a  group  on  one  track 
as  a  unit.  The  time  for  each  gang  may 
be  predetermined  and  stated  on  a  master 
schedule.  This  schedule,  with  hours,  dates 
and  duties  inserted,  should  hang  in  a  con- 
spicuous position  near  the  head  of  each 
working  track  where  foremen  and  in- 
spectors may  check  the  progress  of  the 
work. 

S-^FETv  Appliance 
No  advance  report  was  made  or  printed 
by  the  Committee  on  Safety  Appliances, 
the  condition  in  general  being  the  same  as 
it  was  in  June,  1920.  At  that  time  the 
latest  figures  obtainable  showed  60.170 
cars  to  be  equipped.  No  later  figures  have 
been  obtained,  and  it  is  presumed  that  all 
of  these  cars  in  service  have  been  equipped 
by  this  time.  No  condition  has  arisen  in 
the  last  two  years  which  has  made  neces- 
sary any  special  work  for  the  Committee 
on  Safety  Appliances  and  therefore  no 
action  has  been  taken. 

Report   on    Prices    for    Labor    and 

Materials  and  Report  of  the 

Arbitration   Committee 

From  the  reports  presented  it  appeared 
that  there  had  been  few  revisions  in  the 
prices  for  materials  made  by  the  committee 
this  year.  Some  slight  reductions  had 
been  made  in  the  labor  rates.  No  changes 
were  made  in  the  time  allowance  for  air 
brake  repairs.  In  regard  to  settlement 
prices  for  destroyed  cars  $100  was  al- 
lowed for  cast  steel  wheels  and  $125  for 
rolled  steel  wheels.  Further  revisions 
may  be  made  if  prices  decline  before  the 
revised  code   comes   into  operation. 

The  .'\rbitration  Committee  reported 
that  no  less  than  1,200  cases  had  been 
acted  upon,  and  a  copy  of  the  decisions 
was  made  on  the  report.  They  refer 
largely  to  what  may  be  called  a  strict  in- 
terpretation of  the  rules,  and  very  few 
changes  were  submitted  or  recommended. 


Report  on   Tank   Cars 


The  Committee  reported  that  they  had 
endeavored  to  secure  improvements  in 
safety  valves,  dome  closing  arrangements, 
heater  coils,  and  the  bottom  outlet. 

A  safety  valve  was  developed  at  Altoona 
in  which  the  contour  of  the  seat,  valve 
and  huddling  chamber  followed  very 
closely  the  design  of  a  valve  submitted 
by  one  of  the  manufacturers  of  locomo- 
tive safety  valves  which  had  been  pre- 
viously tested.  Some  modifications  were 
also  made  in  the  form  of  the  wings  of  the 
valve  disk  to  reduce  the  restriction  of  the 
discharge  area,  and  the  spring  was  made 
with  six  coils  instead  of  five  as  in  the 
standard  design.  The  test  of  this  valve 
indicates  that  the  question  of  discharge 
capacity  at  the  popping  pressure  has  been 
satisfactorily  solved,  as  practically  full 
discharge  is  obtained  at  the  initial  pop. 
This  is  important  in  that  while  the  tanks 
are  required  to  be  designed  for  a  bursting 
strength  of  300  lb.  per  sq.  in.,  this  strength 
does  not  hold  good  when  the  tanks  are 
heated  to  high  temperatures  by  external 
fire. 

Following  this  test  the  valve  manufac- 
turing concern  has  prepared  three  experi- 
mental valves  along  the  same  lines  and 
they  are  now  at  Altoona  for  test.  It  is 
hopel  that  these  valves  will  show  also  a 
great  improvement  in  the  matter  of  tight- 
ness up  to  the  popping  pressure.  Until 
the  results  of  these  tests  are  available  the 
Committee  is  not  prepared  to  make  its 
recommendations  as  to  changes  in  stand- 
ard design. 

In  regard  to  bottom  outlet  valves  there 
had  been  28  different  designs  considered 
of  which  17  are  modifications  of  the  pres- 
ent plunger  t>pe,  9  of  the  plug  type,  1  a 
sliding  disk  and  1  a  rotating  disk.  Four 
designs  were  recommended  for  further 
trial,  13  for  further  trial  with  the  under- 
standing that  the  design  must  first  be 
changed,  and  9  were  eliminated  from 
further  consideration,  one  has  not  yet 
been  tried.  One  was  authorized  for  trial 
September  13,  1921,  but  trial  has  been  sus- 
pended pending  reports  on  tests  of  the 
lubricating  device,   which  is  a  feature. 

None  of  the  designs  we  have  studied 
can  be  considered  to  have  solved  the  prob- 
lem of  leakage.  The  four  designs  in  first 
group,  however,  show  considerable  im- 
provement over  the  present  type. 

We  believe  that  a  valve  will  not  be  sat- 
isfactory or  practical  which  requires  two 
seats,  the  aid  of  gaskets,  or  a  complica- 
tion of  levers  and  springs.  The  operating 
mechanism  should  be  simple,  strong  and 
positive  in  action.  Troubles  due  to  stick- 
ing appear  to  be  characteristic  of  valves 
of  the  plug  and  piston  type. 

The  work  of  this  sub-committee  will  be 
continued  during  the  coming  year. 

Several  designs  looking  towards  dome 
closing  improvements  had  been  submitted 
and    approved    for   trial   to   meet   the  re- 
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quirements  adopted  last  year  that  after 
July  1,  1922,  the  dome  cover  for  class  IV 
cars,  if  external  shall  be  secured  by  bolts; 
or  it  internal  by  yoke  and  screw. 

In  regard  to  heater  pipes,  the  commit- 
tee recommends  that  the  following  re- 
quirements be  made  part  of  the  tank  car 
specifications : 

1.  Where  heater  pipes  are  installed  not 
less  than  2  in.  extra  heavy  pipe  and  fittings 
shall  be  used.  All  piping  shall  be  properly 
secured  to  permit  the  necessary  expansion 
and  contraction  and  so  installed  as  to  pro- 
vide for  self  drainage. 

2.  Cast  iron,  malleable  iron  or  cast 
steel  return  bends  shall  not  be  used.  Re- 
turn bends  may  be  forged  or  made  by 
bending  the  pipe  and  using  threaded  sleeve 
coupling,  forged  unions  or  welded  joints. 
A  minimum  number  of  connections  shall 
be  used. 

3.  Single  or  multiple  heater  systems 
may  be  installed,  but  the  latter  is  prefer- 
able. 

4.  The  steam  inlet  preferably  should  be 
through  the  top  of  tank  or  through  dome ; 
the  outlet  may  be  either  in  the  end  or 
through  the  bottom  of  tank ;  but  both  shall 
be  safeguarded  by  an  approved  form  of 
cock,  cap  or  plug.  Where  the  discharge 
is  through  the  bottom  of  tank,  no  part  of 
pipe  shall  extend  below  bottom  of  under- 
frame. 

Where  inlet  or  outlet  pipes  pass  through 
the  shell  of  tank,  the  opening  shall  be  re- 
inforced by  suitable  pads  riveted  on  inside 
or  outside.  The  pipe  connection  preferably 
shall  be  expanded  or  welded,  or  both,  into 
pad.  The  outside  connection  shall  not  be 
an  integral  part  of  the  heater,  but  it  shall 
be  secured  to  the  pad  by  an  approved  de- 
sign. 

5.  On  new  installations  the  heater  pipes 
shall  be  tight  at  a  hydraulic  pressure  of 
200  lb.  The  same  test  shall  be  applied 
when  the  tank  is  retested. 

6.  Each  compartment  of  a  compart- 
ment-tank shall  be  treated  as  a  separate 
tank  and  comply  with  the  foregoing  re- 
quirements. 

7.  Designs  of  heater  systems  shall  be 
submitted  to  the  American  Railway  Asso- 
ciation for  approval  before  application. 

The  committee  in  its  1921  report  recom- 
mended that  "the  bottom  outlet  pipe  when 
applied  to  tank  cars  having  center  sills 
shall  not  project  below  the  bottom  line  of 
sills  more  than  the  threaded  length  neces- 
sary to  permit  the  application  and  removal 
of  the  bottom  outlet  cap."  The  committee 
representing  tank  car  users,  and  after  dis- 
cussion of  the  subject  with  representatives 
of  the  car  builders  recommends  that  Sec- 
tion 7  (c).  Specifications  for  Classes  I 
and  II  cars,  be  amended  to  read  as  fol- 
lows : 

Effective  July  1,  1923,  botton  outlet  valve 
castings  when  applied  to  cars  having  center 
sills  shall  be  of  such  length  that  the 
extreme  projection  of  outlet  cap  equip- 
ment shall  not  be  below  the  bottom  of  the 


underframc    more    than    specified    in    the 
following : 

1.  With  cap  and  plug  or  combination 
cap  and  valve  on  4-in.  outlet — 6  in. 

2.  With  6-in.  outlet,  4-in.  reducer,  cap 
and  plug  or  combination  cap  and  valve — 
12  in. 

Note — In  no  case  shall  extreme  projec- 
tion of  bottom  outlet  equipment  extend  to 
within  16  in.  above  top  of  rail. 

All  outlet  valve  casting  caps  and  attach- 
ments shall  be  secured  to  the  car  to  pre- 
vent loss. 

No  nipples,  valves  or  other  attachments 
shall  project  below  the  bottom  outlet  cap 
except  while  car  is  being  unloaded. 

Report  on  Loading  Rules 
The  committee  has  considered  all  sug- 
gestions for  modifications  of  and  additions 
to  the  Loading  Rules  presented  by  the 
members  of  the  association  as  well  as 
shippers  and  has  held  joint  conferences 
with  the  latter  to  the  end  that  the  Loading 
Rules  may  be  kept  up  to  date  and  take 
care  of  any  new  methods  of  loading  that 
may  be  presented.  As  a  result  of  this 
procedure,  the  committee  made  a  number 
of  recommendations  and  submission  to 
letter  ballot  for  adoption  as  standard  of 
the  association.  The  recommendations 
were  accompanied  by  illustrations  showing 
improved  methods  of  loading  gasoline 
tractor  engines  on  flat  cars,  loading 
wrought  pipe  on  fiat  cars,  loading  pipe  on 
gondola  cars  and  flat  cars,  diiiferent  meth- 
ods being  shown  for  pipe  of  various 
diameters  from  E4  ins.  to  and  including  96 
ins.  diameter. 

Report  on  Train  Lighting  and  Equip- 
ment 
The  Committee's  report  embraced  de- 
scriptions of  the  "Safety  Car  Heating  and 
Lighting  Company's  Drive'' ;  the  "Gould 
Drive";  the  "United  States  Light  &  Heat 
Corporation  Drive,"  accompanied  with 
records  of  tests  on  some  of  the  equipments. 
Many  marked  improvements  were  referred 
to.  In  the  matter  of  lighting  the  commit- 
tee recommended  reducing  the  number  of 
lamps  required  for  the  greater  part  of  car 
lighting  service  to  four.  The  entire  report 
embracing  a  large  number  of  recommenda- 
tions will  be  submitted  to  letter  ballot. 
Report  on  Car  Construction 
The  Committee  reported  that  the  various 
refrigerator'  companies  have  either  de- 
veloped a  brine  retaining  valve  of  their 
own  or  favor  some  particular  type  of 
valve.  A  canvass  of  brine  valve  appli- 
cation to  refrigerator  cars  shows  the  cars 
of  twelve  railroads  and  car  lines  are  either 
all  equipped  or  will  be,  in  all  but  one  case, 
during  the  current  year.  The  following 
rules  are  suggested  for  adoption  as  a 
standard   of  the  association : 

1.  Operating  rods  shall  be  solid  and 
not  less  than  ^-in.  in  diameter. 

2.  Operating  lever  at  top  shall  be  of 
wrought  or  malleable  iron,  with  cross-sec- 
tion area  not  less  than  1.5  sq.  in, 


3.  Rubber  seats  shall  be  made  of  pure 
rubber,  to  resist  the  action  of  salt  water. 

4.  Cast  parts  shall  be  of  malleable  iron, 
not  less  than  ^-in.  thick. 

5.  All  parts  of  brine  valves  shall  be 
heavily  galvanized  or  sherardized. 

6.  All  surfaces  adjacent  to  rubber  or 
other  seats  in  the  valves  shall  be  machined 
and  free  from  fins,  blow  holes  or  other 
defects. 


RECOMMENDED    CENTER    SILL    SECTION 
FOR   ADOPTION   AS   STANDARD 

7.  Valve  operating  mechanism  shall  be 
so  constructed  that  valve  must  be  closed 
before  plug  can  be  put  in  place. 

8.  Where  possible,  valves  should  be  so 
arranged  that  weight  of  brine  in  tank  will 
hold  the   valve  closed. 

9.  The  diameter  of  wearing  pins  and 
connecting  bolts  shall  be  not  less  than 
y2-m. 

10.  All  nuts  shall  be  held  in  place  by 
cotter  pins  at  end  or  by  lock  nut. 

Rules  for   Clean-out  or   Hani>-hole 
Castings 

1.  Cast  parts  shall  be  of  malleable  iron, 
not  less  than  ^-in.  thick. 

2.  All  parts  of  clean-out  casting  shall 
be  heavily  galvanized  or  sherardized. 

3.  Clean-out  castings  shall  have  a 
gasket  between  cover  and  clean-out  frame. 


PROPOSED   MODIFIED   STANDARD 
MARKER  SOCKET  AND  NEW  STAND- 
ARD BRACKET 

4.  The  cover  locking  device  should  be 
simple  in  operation  and  easy  to  close. 

Rules  for  Brine  Tank 

1.  The  tank  shall  be  made  of  heavily 
galvanized  iron,  not  less  than  1/16-in. 
thick. 

2.  All  joints  shall  be  riveted  and  sold- 
ered. 

3.  Connection  castings  shall  be  made 
of  heavily  galvanized  or  sherardized  mal- 
leable  iron   castings. 

4.  The  brine  tank  shall  be  securely  sup- 
ported and  fastened  in  end  of  car. 
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Rules  for  Inspection 

1.  See  that  rods,  levers  and  other  parts 
of  the  brine  valves  are  connected,  and  that 
valves   function   properly. 

2.  Inspect  the  following  parts  for 
leaks :  Clean-out  castings,  tanks,  valves, 
and  connections  between  tanks.  All  leaks 
shall  be  repaired  before  a  car  is  loaded. 

3.  A  card,  reporting  the  brine  tank 
equipment  in  serviceable  condition,  signed 
by  the  foreman  in  charge  of  the  inspec- 
tion, shall  be  filed  before  a  car  is  loaded. 

A  number  of  recommendations  were 
made  by  the  Committee  in  regard  to  center 
sills,  marker  lamp  socket  brackets  and 
holders,  and  also  stated  that  meetings  had 
been  held  with  the  committee  on  car  de- 
sign and  engineering  of  the  Car  Manufac- 
turers' Association  of  the  United  States, 
with  a  view  to  go  further  into  the  funda- 
mentals of  car  construction,  and  the  re- 
sult had  been  the  submission  of  several 
preliminary  designs  by  the  Manufacturers' 
Committee,  which  are  now  under  advise- 
ment, and  the  committee  hopes  to  be  able 
to  submit  one  or  more  complete  designs 
next  year. 

The  sub-committee  on  car  trucks  in  con- 
ference with  the  Cast  Steel  Manufacturers' 
Committee,  made  considerable  progress 
toward  producing  one  or  more  designs  of 
trucks,  and  it  is  expected  that  truck  de- 
signs can  be  completed  in  the  coming  year, 
these  designs  to  incorporate  fixed  condi- 
tions, facilitating  interchangeability  be- 
tween details,  singly  or  in  groups,  and  so 
that  preferred  specialties  can  be  substituted 
for  standard  detail  construction. 

Report  on  Couplers  and  Dr.\ft  Ge.^r 

The  main  body  of  the  Committee's  re- 
port referred  to  a  number  of  recommen- 
dations concerning  the  Standard  "D" 
Coupler  Specifications  and  gages  which 
were  submitted  for  approval.  Among 
other  changes  it  was  also  recommended 
that  10  per  cent  of  the  complete  couplers 
be  weighed  instead  of  all  of  the  couplers 
as  under  the  present  ruling. 

Report  on   Brake   Shoe  and   Br.\ke 
Beam   Equipment 

It  will  be  recalled  that  last  year  the 
Committee  submitted  as  a  progress  report 
a  tentative  Standard  Practice  for  the  con- 
sideration of  the  members  and  requested 
their  consideration  and  criticism.  No 
criticisms  or  suggestions  were  offered.  A 
further  study  of  this  subject  emphasizes 
the  importance  of  repaired  brake  beams 
meeting  the  capacity  and  other  require- 
ments of  the  standard  specification.  To 
handle  this  work  most  efficiently,  properly 
organized  central  repair  plants,  provided 
with  special  equipment  for  assembling  and 
testing,  are  recommended.  The  equip- 
ment, while  special  in  character,  is  inex- 
pensive and  can  be  constructed  largely  of 
second-hand  material,  as  suggested  and 
illustrated  in  detail  in  last  year's  report. 


In  view  of  the  desirability  of  a  standard 
brake  beam  design  and  the  progress  being 
made  in  that  direction,  and  also  the  de- 
mand for  improvement  in  present  practice 
in  brake  beam  maintenance  generally,  the 
brake  head  strength  feature  has  been  de- 
ferred for  action  in  connection  with  the 
standard  beam. 

A  canvass  of  the  situation  developed 
that  brake  shoe  keys  conforming  to  the 
standard  drawing  and  properly  applied 
give  little  trouble.  It  is  believed  that  an 
improvement  can  be  made  by  lengthening 
the  head  from  Vz  in.  to  1  in.  and  bending 
it  over  instead  of  upsetting  it.  This 
change  is  recommended  for  submission  to 
letter  ballot,  as  it  involves  a  change  in  the 
standard  drawing.  It  is  further  suggested 
that  purchasers  of  brake  shoe  keys  have 
such  inspection  made  that  will  insure  keys 
conforming  to  standard,  and  that  rail- 
roads co-operate  by  having  repair  points 
use  more  care  in  maintaining  better  fitting 
keys,  and  when  manufacturing  their  own 
keys  to  see  that  they  comply  with  the 
standard. 

The  committee  is  not  prepared  at  this 
time  to  submit  a  standard  design  of  brake 
beam,  and  the  subject  will  be  continued. 

On  suggestion  made  by  the  chairman  of 
the  Mechanical  Committee,  Brake  Beam 
Manufacturers'  Institute,  the  committee 
recommends  for  letter  ballot  changing 
Section  14  of  the  Standard  Specifications 
for  Brake  Beams  to  real: 

The  A.  R.  A.  Nos.  1,  2,  2-plus,  3,  4,  5 
or  6,  as  the  case  may  be,  shall  be  cast  on 
the  center  strut  with  raised  letters  and 
figures  not  less  than  y%  in.  high  and  '/^  in. 
in  relief,  where  they  can  be  readily  in- 
spected when  beam  is  in  place  on  car. 

Report  on  Train  Brake  and  Signal 
Equipment 

The  committee  reported  that  during  the 
last  year  the  subject  of  automatic  hose 
connectors  for  freight  and  passenger 
equipment  has  been  further  considered  by 
a  sub-committee  during  the  past  year 
which  reports  in  substance  as  follows : 

O'le  maker  of  automatic  connectors  re- 
ports having  IS  locomotives,  12  passenger 
trains,  100  ore  cars  and  34  slag  cars 
equipped  with  their  automatic  connector, 
and   that  tests   are  progressing  favorably. 

Another  m.aker  claims  to  have  5  pas- 
senger trains  in  Canada  and  one  in  the 
L'nited  States  equipped  with  their  tjTie 
of  connector  and  are  working  with  certain 
railroad  officials  in  the  direction  of  de- 
veloping a  freight  connector. 

Further  than  this,  the  reports  are  in  the 
general  direction  of  development  only. 

It  will  be  seen  from  the  above  that  the 
trials  in  general  now  being  made  are  in 
passenger  ser\-ice  and  the  progress  of  de- 
velopment in  automatic  train  connectors 
is  not  such  as  to  put  the  committee  in  pos- 
session of  information  at  this  time  that 
will  enable  it  to  make  any  definite  recom- 
mendations   on    an    acceptable    design    of 


connector  for  both  passenger  and  freight 
service. 

Attention  has  been  called  to  the  fact 
that  in  many  cases  where  the  stenciling  is 
above  the  transverse  center  line  of  the 
auxiliary  reservoir  it  frequently  becomes 
illegible  through  drippings  from  the  car. 
Experiments  have  been  made  on  at  least 
one  large  railroad  by  stenciling  below  the 
center  line,  which  indicates  an  improve- 
ment. 

We  believe  the  practice  of  applying  the 
stencil  approximately  one  inch  below  the 
center  line  should  be  followed,  which  can 
be  done  without  conflicting  with  the  pres- 
ent requirements  from  the  fact  that  the 
location  for  the  stencil  is  not  specifically 
indicatea 

At  the  request  of  the  Car  Construction 
Committee,  the  Committees  on  Train 
Brake  and  Signal  Equipment  and  Brake 
Shoe    and    Brake    Beam    Equipment   have 


CONDEMKIXG      LntlT      DRAWING      FOR 

STEEL    TIRED    WHEELS,    RECOMMENDED 

FOR   INSERTION    IN    THE    INTERCHANGE 

RLXES 

held  several  joint  meetings  during  the  year 
in  connection  with  the  strength  require- 
ments of  brake  beams,  and  have  submitted 
their  recommendations  to  the  Car  Con- 
struction Committee  on  the  proposed  sta- 
tus of  number  two  and  two  plus  beams. 

Report  on  Car  Wheels 
At  the  last  convention  held  in  1920  the 
contour  of  the  back  flange  of  steel  and 
steel-tired  wheels  adopted  in  1912  was 
withdrawn  from  the  standards  and  the 
1909  contour  readopted  as  standard,  with 
the  1912  contour  the  back  of  the  flange  of 
steel  and  steel-tired  wheels  was  identical 
with  that  of  cast-iron  wheels  between  the 
base  line  and  the  top  of  flange.  The  1909 
contour  reduced  the  width  of  the  rim 
from  19/32  to  SH  in.,  and  the  backs  of 
the  flanges  of  steel  and  steel-tired  wheels 
are  not  now  identical  with  those  of  cast- 
iron  wheels  between  the  base  line  and  a 
point  appro.ximately  J4  in.  above  it.  Be- 
cause of  this  change,  the  committee  rec- 
ommended that  die  drawing  of  the  maxi- 
mum and  minimum  flange  thickness  ga.ges 
for  cast-iron,  solid  steel  and  steel-tired 
wheels  be  changed  to  show  the  height  of 
the  surface  of  .^s  in.  The  proposed  change 
will  have  no  effect  whatever  as  concerns 
cast-iron  wheels.  The  committee  made 
investigation  of  attempting  to  mate  wheels 
of  equal  hardness,  but  it  is  their  conclu- 
sion that  the  only  practicable  method  of 
doing  this  is  in  the  case  of  solid  wrought 
carbon  steel  wheels  to  mate  them   within 
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a  .05  per  cent  carbon  content  range,  ami 
in  the  case  of  cast  iron  wheels  to  mate  hy 
tape  sizes  as  already  provided  for  in  the 
recommended  practice  for  mountinfj 
wheels.  It  is  therefore  recommended  that 
the  following  section  be  added  to  Para- 
graph 8  of  the  Recommended  Practice  for 
Mounting  Wheels  : 

"In  the  case  of  new  wrought  steel 
wheels,    those   mounted    on    the    same 
axle   should  not   differ   in  the   carbon 
content   by   more   than   .05   per   cent." 
The  committee  has  under  consideration 
certain   revisions   in  the   specifications   for 
wrought  steel  wheels  and  cast-iron  wheels. 
However,      investigation      has      not      yet 
progressed  sufficiently  that  it  is   ready  to 
submit  recommendations  at  this  time. 

Loco.MOTivE  He.adlights  and  Cl.\ssifica- 
TioN  Lamps 

This  committee  at  the  1920  convention 
was  instructed  to  work  jointly  with  man- 
ufacturers of  headlight  turbo  generators 
and  the  Association  of  Railway  Electrical 
Engineers  in  developing  certain  contour 
standard  practices.  The  lack  of  uniformity 
in  number  as  well  as  location  of  supports 
or  feet  on  the  various  makes  and  types  of 
turbo  generators  renders  interchange  dif- 
ficult, and  is  detrimental  to  the  best  in- 
terests of  manufacturers  as  well  as  ob- 
jectionable to  the  railroads.  The  spacing 
recommended  can  be  adapted  to  future  de- 
signs without  much  difficulty,  thus  over- 
coming the  present  chaotic  situation. 

The  recommendation  for  the  location  of 
the  steam  inlet  may  appear  to  allow  the 
manufacturer  more  latitude  than  is  desir- 
able, but  to  fix  a  definite  location  appeared 
to  be  an  unnecessary  handicap  in  the  free- 
dom of  design.  With  the  variation  in 
location  of  steam  inlet  from  the  longitudi- 
nal and  transverse  center  line  of  bolt 
spacing  and  vertically  above  the  base  plate 
in  increments  of  H  •"-.  any  make  of  turbo 
generator  can  be  applied  without  the 
necessity  of  changing  the  steam  pipe  from 
the  boiler  by  using  standard  fittings  and 
proper  lengths  of  pipe  nipples,  standard 
lengths  of  which  vary  by  Yz  in.  incre- 
ments. 

The  restriction  of  turbo  generator  man- 
ufacturers to  one  size  of  ball  bearing  was 
likewise  considered  as  unnecessarily  ham- 
pering future  development,  and  particular- 
ly with  reference  to  the  design  of  the 
shaft.  Much  of  the  ball  bearing  trouble 
that  is  being  experienced  can  be  attributed 
to  (1)  rotating  parts  out  of  balance;  (2) 
shaft  running  near  the  critical  speed,  pro- 
ducing excessive  vibration;  (3)  shaft 
loose  in  bearings,  which,  existing,  rapidly 
increase;  (4)  shaft  too  small,  which, 
when  attachments  thereto  are  out  of  bal- 
ance, springs  out  of  line  to  seek  its  bal- 
ance, thus  throwing  bearings  out  of  align- 
ment; (5)  faulty  design  of  bearing  hous- 
ing, which  permits  dirt  to  work  into 
bearings.  This  condition  is  aggravated 
by   centrifugal  action   of   revolving   parts, 


creating  a  tendency  to  discharge  air 
through  all  possible  outside  openings  and 
draw  in  air  near  the  center  of  the  shaft, 
carrying  dirt  with  it. 

Shafts  of  larger  diameter  with  a  higher 
critical  speed  are  less  liable  to  distortion 
on  account  of  parts  out  of  balance,  and 
with  a  range  of  the  following  three  sizes 
of  ball  bearings  (the  principal  dimensions 
being  given  in  inches)  which  the  ball 
bearing  manufacturers  agreed  could  be 
expected  to  give  satisfactory  results,  a 
greater  opportunity  is  afforded  the  de- 
signer to  overcome  the  difficulties  enu- 
merated than  would  be  tlic  case  if  he  were 
restricted  to  one  size  of  bearing. 


306  2.8347  1.1811  .748 
308  3.5433  1.5748  .9055 
406        3.5433        1.1811        .9055 

A  method  of  overcoming  the  possibility 
of  dirt  working  into  bearings  is  a  problem 
yet  to  be  worked  out  by  the  designers  of 
turbo  generators,  and  in  this  connection 
the  suggestion  has  been  made  that  some 
form  of  air  inlet  near  Ae  center  of  the 
shaft  be  provided  in  such  a  way  that  the 
incoming  air  would  not  pass  through  the 
bearings ;  also  that  a  pressed  steel  disc 
carried  by  the  shaft  running  close  to  a 
pressed  steel  disc  carried  by  the  housing 
would  soon  fill  with  grease  and  form  an 
effective   dirt  seal. 

Experience  has  demonstrated  that  oil  is 
best  for  lubrication.  It  should  be  as  light 
as  possible  consistent  with  the  conditions 
of  heat  under  which  it  operates,  but  not  so 
light  that  there  will  be  excessive  evapora- 
tion. The  best  results  will  be  obtained  if 
the  oil  is  filtered  and  kept  in  a  covered 
receptacle. 

The  bolt  spacing  for  base  of  headlamp 
cases,  while  not  one  of  the  subjects 
originally  referred  to  this  committee,  was 
considered  advisable  to  standardize  if 
possible,  and  it  is  believed  that  the  rec- 
ommended spacing  can  be  readily  adapted 
to  all  designs.  Where  a  railroad's  stand- 
ard location  for  headlamp  is  on  the  top  or 
near  the  top  of  smoke  box,  and  the  rec- 
ommended bolt  spacing  will  bring  the  top 
of  the  headlight  casing  above  clearance 
limits,  the  transverse  spacing  of  bolt  holes 
can  be  changed  to  14  in.,  but  as  there  are 
so  few  railroads  where  this  condition  ex- 
ists, it  was  not  considered  necessary  to 
cover  this  addition  in  the  recommendation, 
it  being  believed  advisable  to  leave  the 
matter  to  the  railroads  affected  to  arrange 
with  the  manufacturers. 

In  this  committee's  report  to  the  1920 
convention,  reference  was  made  to  head- 
light reflectors  that  were  being  developed 
which  would  not  require  as  constant  atten- 
tion to  keep  clean  as  is  the  case  with  the 
silver-plated  copper  reflector.  A  large 
number  of  such  reflectors   of  crystal  and 


uranium  glass  with  silvered  I)acks  and 
varying  in  diameter  from  12  in.  to  18  in., 
the  size  most  commonly  used  being  14  in., 
have  been  conducted,  there  seems  to  be 
time  to  demonstrate  the  permanency  of 
their  reflecting  value  and  the  small  ex- 
pense required  to  keep  clean. 

From  information  received  of  tests  that 
have  been  conducted,  there  seems  to  be 
no  doubt  that  these  reflectors,  used  in 
conjunction  with  lamps  which  have  been 
adopted  as  standard,  will  produce  ample 
illumination  to  meet  the  requirements  of 
the  Division  of  Locomotive  Inspection  of 
the  Interstate  Commerce  Commission,  but 
in  the  absence  of  what  might  be  termed 
official  tests,  it  is  not  considered  advisable 
to  present  any  recommendations  at  this 
time. 

Consideration  has  been  given  to  the  ad- 
visability of  using  cab  lamps  of  smaller 
dimensions,  with  the  idea  of  reducing  the 
size  of  lamp  cases,  and  the  lamp  manufac- 
turers are  co-operating  in  an  endeavor  to 
produce  a  satisfactory  IS-watt  S-14,  33- 
volt  lamp  to  be  used  in  place  of  the  present 
S-17  lamp,  but  the  development  has  not 
advanced  sufficiently  to  warrant  other  than 
mention.  The  S-14  lamp  is  approximately 
11/16  in.  shorter  and  ^-in.  smaller  in 
diameter  than  the  S-17  lamp. 

A  number  of  new  and  commendable 
styles  of  headlamp  cases  have  been  de- 
veloped by  the  manufacturers  since  the 
last  convention,  lightness  of  weight  coupled 
with  durability  being  the  dominant 
features,  although  other  noteworthy  re- 
finements have  been  accomplished.  How- 
ever, the  committee  has  not  thought  it 
advisable  to  consider  their  standardization 
other  than  with  respect  to  the  bolt  spacing 
of  the  base. 

There  will  be  found  at  the  end  of  this 
report  several  recommendations  for  main- 
tenance practice,  and  while  the  recommen- 
dations submitted  at  this  time  are  few,  it 
is  hoped  that  the  start  that  has  been  made 
will  eventually  result  in  the  formulation  of 
a  set  of  maintenance  regulations  which  will 
be  of  assistance  to  the  railroads  in  obtain- 
ing best  possible  results  from  the  electric 
lighting   equipment   on   locomotives. 

The  committee  recommends  that  the  fol- 
lowing be  submitted  to  letter  ballot  as 
recommended  practice  for  future  designs, 
and  to  be  added  to  recommended  practices 
previously  adopted : 

1.  Turbo  generators  to  have  three  feet 
for  support  and  attachment  to  base  plate, 
thickness  of  feet  at  bolt  hole  to  be  J4-in. 
and  ribbed  on  sides  to  engage  head  of  bolt 
to  prevent  turning;  ribs  to  extend  to  body 
of  generator  to  strengthen  the  feet,  holes 
in  feet  to  be  11/16-in.  diameter  for  5^-in. 
bolts,  bolts  to  enter  from  the  top,  with 
nuts  on  undersize  of  base  plate.  Bolt 
hole  spacing  to  provide  for  one  bolt  at 
generator  end  on  longitudinal  center  line 
of  machine  5-in.  from  transverse  center 
line  and  two  holes  at  turbine  end  on  op- 
posite    sides     5j/2-in.     from     longitudinal 
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center     line    and     S-in.     from    transverse 
center  line. 

When  clearance  between  foot  and  body 
of  generator  prevents  entering  bolt  from 
top,  foot  may  be  slotted,  but  where  it  is 
necessary  to  slot  all  feet  slot  in  foot  at 
generator  end  should  be  parallel  with 
longitudinal  center  line  and  slot  in  feet 
at  turbine  and  parallel  with  transverse 
center  line. 


casings  to  be  12-in.  by  12j^-in.,  the  center 
line  of  back  holes  to  be  not  more  than 
5  in.  ahead  of  rear  of  case,  bolt  holes  to 
be  7/16-in.  diameter  for  f^-in.  bolts,  gen- 
eral design  of  casing  to  permit  bolts  to  be 
applied  from  top  with  nuts  on  underside 
of  bracket. 

8.  Screw  sizes  smaller  than  Nos.  12- 
28  thread  not  to  be  used,  heads  to  be  either 
fillister  or  flat  and  material  to  be  brass  or 


committees  responsible  for  recommenda- 
tions which  have  been  adopted  as  Standard 
or  Recommended  Practice,  your  Com- 
mittee on  Manual  has  codified  and  pub- 
lished in  one  loose  leaf  volume  the  Stand- 
ard and  Recommended  Practice  of  the 
Division ;  test  and  drawings.  The  adopted 
practices  of  the  former  American  Rail- 
way Master  Mechanics'  and  Master  Car 
Builders'    .Associations    have    been    care- 


LOCATION  OF  SUPPORTS  IN  VARIOUS  TYPES  OF  TURBO  GENERATORS  SHOWING  PRESENT  AND  PROPOSED  BOLT 

HOLE  SPACINGS 


2.  Steam  inlet  of  turbo  generator  to 
be  for  J/2-in.  iron  pipe,  exhaust  outlet  to 
be  for  2-in.  iron  pipe  and  drain  to  be  for 
j4-in.  iron  pipe. 

3.  The  variation  in  location  of  steam 
inlet  from  longitudinal  and  transverse 
center  lines  of  bolt  spacing  and  the  dis- 
tance above  the  base  plate  to  be  in  incre- 
ments of  ^-in.  steam  inlet  to  be  on  left 
side  facing  turbine  end. 

4.  Ball  bearings  to  be  any  of  the  fol- 
lowing numbers,  which  also  designate  the 
size: 

No.  306        No.  308        No.  406 

5.  Brushes  to  be  1-in.  wide,  !^-in. 
thick  and  not  less  than  1^-in.  long. 

6.  Brush  holders  to  be  equipped  with 
springs  so  designed  that  no  adjustment  is 
necessary  or  possible  during  the  full  life 
of  brush  and  commutator,  and  to  provide 
uniform  pressure  during  1-in.  wear  of 
brush.  Brush  holders  to  be  machined  in- 
side, set  3/32-in.  from  commutator  and 
at  an  angle  of  10  deg. 

7.  Bolt   spacing   for   base   of   headlight 


steel.  For  sizes  larger  than  No.  12  use 
;4-in.,  5/16-in.,  ^-in.,  etc.,  bolt  sizes, 
heads  of  ^4-in-  and  5/16-in.  bolts  to  be 
slotted  to  permit  use  of  screw  driver. 

9.  Lubrication  for  turbo  generators  to 
be  oil. 

The  committee  also  recommends  the  fol- 
lowing to  be  submitted  to  letter  ballot  as 
recommended  practice  for  maintenance  of 
turbo  generators : 

1.  Oil  for  lubrication  to  be  as  light  as 
possible  consistent  with  the  conditions  of 
heat  under  which  used,  to  be  filtered  before 
using  and  kept  in  a  covered  receptacle. 

2.  Oil  reservoirs  to  be  kept  free  from 
accumulation  of  grit  and  dirt. 

3.  E.xtensive  repairs,  and  particularly 
repairs  to  rotating  parts,  to  be  done  only 
at  shops  or  designated  points  where  ade- 
quate  facilities  are  available. 

Report   of   the   Committee   on    the 
Manual 

At  the  direction  of  the  General  Com- 
mittee,   and    with    the    assistance    of    the 


fully  checked  and  harmonized  and  together 
with  the  practices  since  adopted  by  the 
Mechanical  Division,  American  Railway 
Association,  are  included  in  this   volume. 

This  book  is  designated  as  the  Manual 
of  Standard  and  Recommended  Practice, 
Mechanical  Division,  American  Railway 
Association. 

For  ready  reference  this  Manual  is 
divided  into  twelve  section  under  the  fol- 
lowing headings : 

A — Specifications    for    Materials. 

B — Gages  and   Testing  Devices. 

C — Car  Construction — Fundamentals  and 
Details. 

D — Car  Construction — Trucks  and  Truck 
Details. 

E — Brakes    and    Brake    Equipment. 

F — Locomotive  Wheels,  Tires  and  Mis- 
cellaneous Locomotive   Standards. 

G — Safety  .\ppliances  for  Cars  and 
Locomotives. 

H— Train  Lighting,  Headlights  and 
Classification  Lamps. 
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I — Rules  for  Fuel  Economy  on  Loco- 
motives. 

J — Inspection  and  Testing  of  Locomo- 
tive Boilers  and  Rules  and  Instructions  for 
Inspection  and  Testing  of  Steam  Locomo- 
tives and  Tenders. 

K — Speciiications'  for   Tank   Cars. 

L — Miscellaneous  Standards  and  Rec- 
ommended  Practice. 

Each  of  the  sections  is  provided  with 
an  inde.K  and  in  addition  there  is  a  com- 
plete detailed  index  to  the  entire  Manual. 

The  Rules  of  Interchange  and  Loading 
Rules  are  not  included  in  this  Manual 
even  though  adopted  as  standards.  They 
are  published  in  separate  handy  form  and 
are  revised  and  supplemented  so  frequently 
it  would  not,  in  the  opinion  of  your  com- 
mittee,  be  practicable  to   include  them. 

Circular  No.  D.  V.  231,  dated  May  16, 
1922,  has  Inien  issued  to  the  members  ad- 
vising as  to  prices,  etc,  for  this  Manual. 
Specifications  and  Tests  for  M.\terials 

The  committee  reported  that  sulvcom- 
mittees  had  been  appointed  and  are  now 
actively  engaged  in  work  on  the  subjects 
assigned  as  follows : 

(a)  Co-operation  with  the  Rubber  -As- 
sociation of  America  on  the  preparation  of 
Specifications  for  Mechanical  Rubber 
Goods. 

(b)  Specifications    for    Welding    Wire. 

(c)  Specifications  for  Water  Gage  and 
Lubricator   Glasses. 

(d)  Revision  of  present  specifications 
for  Galvanized  Sheets. 

(e)  Revision  of  specifications  for 
Structural   Steel. 

Subjects  Referred  to  the  Committee 
BY  THE  General  Committee 

(a)  Heat  Treated  Axles  and  Crank 
Pins.  Has  the  process  of  heat-treatment 
decreased  the  number  of  failures  to  any 
appreciable  extent? 

The  committee  felt  that  it  did  not  have 
sufficient  information  among  its  members 
to  satisfactorily  answer  this  question  and 
therefore  requested  the  secretary  of  the 
association  to  circularize  all  members  to 
secure  the  expression  of  opinion  from 
those  who  have  been  using  heat  treated 
steel. 

This  circular  was  sent  out  and  the 
original  replies  received  have  been  tabu- 
lated  in  the  following  summary ; 

Total  number  of  replies   received,  77. 

Number    reporting    no    information,    52. 

Of  the  remaining  25,  four  report  that 
they  consider  heat  treated  axles  and  crank 
pins  more  satisfactory  than  untreated. 
Nine  report  that  they  are  using  heat 
treated  material,  but  are  doubtful  as  to 
the  value  of  the  heat  treatment.  Five  re- 
port that  they  prefer  annealed  steel  rather 
than  the  heat  treated.  Six  report  that 
their  experience  with  heat  treated  material 
has  been  satisfactory.  One  road  reports 
that  they  consider  heat  treated  axles  satis- 
factory, but  are  using  annealed  steel  for 
piston  rods. 


The  committee  has  had  representatives 
serving  with  the  representatives  of  the 
American  Society  for  Testing  Materials 
on  the  Joint  Committee  on  Specifications 
for  Steel  Castings  for  Railroads,  which 
has  been  working  for  the  past  two  years 
and  which  held  a  final  meeting  on  March 
21,  1922,  and  approved  specifications  for 
submission  by  each  of  the  representatives 
to  their  parent  bodies. 

The  committee  also  submitted  exhibits 
containing  revisions  of  numerous  recom- 
mended practice  specifications  and  new 
specifications,  some  of  which  are  as  fol- 
lows : 

Specifications  for  turpentine ;  oxide  of 
iron  plate ;  black  paint ;  raw  linseed  oil ; 
boiled  linseed  oil;  red  lead;  mineral 
spirits ;  red  lead  and  oil.  and  extended  red 
lead  paste  paint. 

The  committee  recommended  that  the 
above  revisions  referred  to  and  new  speci- 
fications be  submitted  to  letter  ballot  of 
the  association. 

Proposed    Standard    Specifications    for 
Carbon  Steel  Castings  for  Railroads 

The  Joint  Committee  on  Steel  Castings 
for  Railroads  held  a  meeting  at  Philadel- 
phia on  March  24,  1922.  and  submitted  a 
comprehensive  report  in  regard  to  the 
manufacture.  chemical  properties  and 
tests ;  physical  properties  and  tests ;  work- 
manship and  finish ;  marking ;  inspection 
and  rejection,  and  ether  details,  all  of 
which  will  be  submitted  to  letter  ballot. 

Report  on  Loco.motive  Construction 

The  committee  opened  with  a  presenta- 
tion of  the  main  features  of  the  Mallet 
locomotive  but  claimed  that  the  railroads 
themselves  can  best  determine  what 
tractive  eflFort  to  choose  in  simple  opera- 
tion dependent  upon  the  design  and  weights 
on   drivers   of   the   locomotive. 

In  regard  to  broken  frames  of  locomo- 
tives, the  committee  claimed,  in  but  a  few- 
instances  could  it  be  ascribed  to  method 
of  attaching  boilers  to  frames.  Usually  lo- 
comotives remain  in  service  several  years 
before  frame  failures  occur,  and  possibly 
there  will  then  be  an  epidemic,  indicating 
that  time  is  an  element.  Investigation  of 
failures  on  different  classes  of  locomotives 
on  one  railroad  indicated  that  the  principal 
zone  of  failure  was  in  the  neighborhood  of 
the  main  wheel,  or  ahead  of  the  front 
pedestal,  and  little  trouble  occurred  at  the 
point  where  furnace  is  attached  to  the  fire- 
box. 

If  locomotives  are  designed  with  frames 
of  proper  strength  to  withstand  stresses, 
little  trouble  should  be  experienced  with 
broken  frames,  if  a  locomotive  receive  nec- 
essary nmning  maintenance.  Neglect  of 
loose  pedestal  binders,  loose  wedges  and 
worn  rods,  result  in  many  frame  failures. 

Locomotives  have  been  designed  with 
insufficient  frame  crossties  and  crossties 
deficient  in  strength,  or  improperly  lo- 
cated so  that  frames  are  not  properly  tied 


together.  When  many  of  the  older  loco- 
motives were  designed,  the  art  had  not 
advanced  to  a  sufficient  degree  to  clearly 
understand  the  varied  stresses  set  up  in 
locomotive  frames,  and  undoubtedly  there 
is  much  yet  to  be  learned  in  this  respect. 

The  vertical  loads  due  to  the  dead 
weight  carried,  as  well  as  the  vertical, 
longitudinal  and  lateral  loads  caused  by  the 
piston  thrust,  brake  equipment,  etc.,  pro- 
duce strains  that  cannot  be  completely 
analyz^  This,  therefore.  re<iuires  that 
the  frames  be  designed  with  very  low 
stresses  per  unit  of  section,  or  very  liberal 
sectional  areas,  to  allow  for  these  unknown 
forces.  The  frame,  frame  bracing  and 
boiler  when  fastened  together,  should  form 
a  rigidly  connected  structure,  and  in  what- 
ever direction  the  thrusts  may  be  applied, 
it  must  retain  a  fixed  relation  of  one  part 
to  another. 

The  springs  and  spring  equali.a'r  rig- 
ging must  provide  the  necessary  flexibility 
and  absorb  the  stresses  which  are  imposed 
on  the  locomotive  laterally,  due  principally 
to  centrifugal  forces  on  curves,  and  the 
reaction  of  the  guiding  effect  of  the  engine 
truck,  which  is  concentrated  at  the  first 
frame  pedestal  as  a  fulcrum,  with  its  re- 
sulting lateral  bending  stresses  in  the 
frame,  between  the  pedestal  and  the  cylin- 
der. The  longitudinal  flexibility,  due  to 
brake  application,  is  likewise  absorbed  in 
the  spring  rigging,  as  well  as  the  vertical 
pressure  due  to  the  dynamic  augment  re- 
sulting from  the  driving  wheel  counter- 
balance. 

The  pressure  due  to  the  piston  thrust 
produces  vertical  pressure  on  the  guides. 
This  guide  construction  must  form  a  rigid 
framework  in  itself,  as  the  fatal  results 
from  any  flexibility  in  the  working  of 
these  parts  will  be  easily  understood. 

The  bracing  of  the  frames  should  be 
applied  as  closely  as  possible  to  the  points 
of  application  of  pressure  in  the  various 
directions.  It  is  most  improper  in  design- 
ing frames  simply  to  add  metal  to  prevent 
breakage  instead  of  designing  to  absorb 
the  stresses  in  the  proper  manner.  The 
adding  of  weight  to  the  frames  would 
serve  practically  no  purpose  in  remedying: 
frame  breakages.  On  certain  existing  lo- 
comotives the  addition  of  one  or  more 
waist  sheets  would  have  a  beneficial  effect. 
It  must  also  be  kept  in  mind  that  if  as 
sliding  bearer  is  used  under  the  front  ancf 
back  of  the  furnace  it  should  be  provided 
with  brass  bearings.  Otherwise  it  is  liable 
to  become  corroded  and  stuck,  in  which 
case  broken  frames  are  apt  to  result. 
When  the  top  waist  sheet  angle  is  riveted 
to  the  boiler,  and  also  to  the  waist  sheet 
plate,  there  have  been  many  instances 
where  it  was  most  difficult  to  keep  either 
bolts  or  rivets  in  the  top  or  bottom  of  the 
waist  sheet  plates.  This  difficulty  has  been 
overcome  by  applying  support  that  is  flex- 
ible at  the  boiler,  so  made  that  the  boiler 
merely  rests  upon  a  bearing,  which  is  free 
to  move  when  the  boiler  expands. 
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Extended  piston  rods  have  been  tried  out 
with  more  or  less  success  on  a  large  num- 
ber of  American  roads  as  a  means  of  re- 
ducing cylinder  and  piston  wear.  Any 
means  employed  for  relieving  the  cylinder 
and  piston  from  the  weight,  shock  and 
consequent  wear  attendant  upon  a  free 
piston,  would  seem  to  be  a  direct  benefit. 
If  it  were  always  possible  to  preserve  the 
alignment  on  both  ends  of  the  rod  the 
extended  piston  rod  would  be  beneficial  in 
preventing  cylinder  wear  and  would  also 
permit  the  use  of  cast  steel,  thereby  result- 
ing in  some  reduction  in  weight.  On  the 
other  hand  the  extended  rod  itself  results 
in  considerable  increase  in  weight,  which 
seriously  complicates  the  question  of 
counter  balancing. 

Two  general  methods  have  been  resorted 
to  in  treating  the  extended  piston  rod;  one, 
the  use  of  another  metallic  packing  on  the 
front  cylinder  head,  while  the  other  em- 
ploys an  extension  sheath  in  which  the 
piston  rod  is  permitted  to  reciprocate  the 
bronze  or  other  suitable  form  of  bearing 
at  the  inner  end  of  this  sheath  to  take  the 
weight  of  the  rod  and  piston.  In  the 
former  case  the  upkeep  of  an  extra  metal- 
lic packing  is  a  serious  objection,  while 
in  the  latter  case  the  steam  clearance  is 
considerably  increased  and  it  is  difficult  to 
design  a  bushing  of  sufficient  bearing  to 
prevent  rapid  wear.  The  committee  are 
con\'inced  that  there  are  diverse  opinions 
as  to  the  merits  of  extended  piston  ends, 
hence  definite  conclusions  should  be  de- 
ferred and  more  investigation  made  on  the 
subject. 

Regarding  solid  bushed  front  end  main 
rods,  the  builders  state  that  several  years 
ago  quite  a  number  of  roads  had  locomo- 
tives equipped  with  solid  front  end  main 
rod  and  bushing,  but  have  since  gone  back 
to  the  use  of  keys  and  two-piece  brass  on 
account  of  the  solid  bushing  not  giving 
entirely  satisfactory  service. 

With  reference  to  the  comparative 
merits  of  the  Mikado  and  Consolidation 
types  of  locomotives,  the  first  Mikado 
types  were  built  by  the  Baldwin  Locomo- 
tive Works  in  1897  for  the  Nippon  Rail- 
way of  Japan;  in  1902  a  locomotive  of 
similar  type  was  built  for  the  Bismarck, 
Washburn  and  Great  Falls  Railway  in  the 
L'nited  States. 

The  Mikado  type  locomotive  permits  the 
use  of  a  long  boiler  with  a  wide  and  deep 
firebox,  which  is  placed  back  of  the  driv- 
ing wheels  and  over  the  trailing  truck. 
This  form  of  firebox  is  especially  suitable 
for  burning  high  volatile  coal,  as  there  is 
sufficient  furnace  volume  for  the  combus- 
tion of  the  gases  before  they  enter  the 
tubes.  Cases  are  on  record  where  Mikado 
type  locomotives  have  successfully  burned 
fuel  of  a  quality  too  poor  for  use  in  a 
Consolidation  type  engine  of  equivalent 
hauling  capacity,  but  having  smaller 
fireboxes.  With  a  given  weight  on  driving 
wheels  and  equal  ratios  of  adhesion,  a 
Mikado  type  locomotive  will  show  no  su- 
periority over  a  Consolidation  type  as  far 


as  starting  elifort  is  concerned.  .\s  the 
speed  increases,  however,  the  tractive  ef- 
fort of  the  Mikado  type  will  fall  off  less 
rapidly  than  that  of  the  Consolidation,  be- 
cause of  the  greater  boiler  power  of  the 
former  locomotive.  On  some  roads  the 
Mikado  type  locomotive  has  made  an  ex- 
cellent combined  passenger  and  freight 
locomotive,  being  used  interchangeably  for 
either  service  as  occasion  requires.  The 
Mikado  engine,  on  account  of  the  wheel 
base  arrangement,  is  somewhat  easier  on 
flange  wear,  and  somewhat  safer  in  high 
speed  without  danger  of  derailment.  On 
Consolidation  type  locomotives  having 
wide  fireboxes,  and  comparatively  large 
driving  wheels,  the  depth  of  the  furnace 
throat  is  necessarily  restricted,  making  it 
difficult  to  apply  a  satisfactory  design  of 
brick  arch.  This  difficulty  is  avoided  in 
the  Mikado  type,  as  there  is  ample  space 
between  the  grate  and  bottom  row  of  flues 
for  an  arch  with  its  supporting  tubes.  The 
necessity  of  placing  a  driving  wheel  under 
the  firebox  makes  it  practically  impossible 
to  apply  a  satisfactory  ash  pan  to  the 
Consolidation  tj^pe,  because  the  pocket 
over  the  driving  wheel  is  so  close  to  the 
underside  of  the  grates. 

The  committee  further  reported  that 
they  had  issued  a  questionnaire  to  sixteen 
railroads  in  regard  to  the  relative  advan- 
tages of  non-lifting  and  lifting  injectors. 
The  advantages  of  the  non-lifting  injectors 
are  reported  as  follows:  Larger  capacity 
for  same  size  injector,  injector  pipes  and 
connections ;  grades  closer,  giving  a  wider 
range  for  each  size  of  injector;  gives  less 
trouble  from  restricted  openings  in  the 
feed  water  supply  pipe;  located  on  the 
outside  of  the  cab,  thus  relieving  congested 
conditions  inside;  more  reliable  and 
dependable;  application  and  maintenance 
cost  less;  more  accessible  for  repairs  and 
repairs  can  be  made  on  the  injector  in 
place  without  disconnecting  from  the  pip- 
ing; will  work  with  less  water  in  tank, 
also  operate  with  feed  water  at  a  consid- 
erably higher  temperature. 

The  advantages  of  this  type  of  injector 
are  its  greater  liability  to  being  knocked 
ofl:'  by  derailment,  side  swipe,  etc.,  and  the 
liability  to  freeze  in  extremely  cold 
weather. 

The  advantages  of  the  lifting  injectors 
are  stated  as  follows : 

Mounted  in  cab  where  engineman  can 
more  easily  see  and  observe  its  workings ; 
if  trouble  occurs  on  the  road  it  is  easier 
for  the  engineer  to  remedy  it;  self  con- 
tained and  fewer  parts  to  operate ;  easier 
operated  and  controlled. 

Its  disadvantages  are:  Less  grading 
range  than  the  non-lifter;  more  readily 
affected  by  restricted  feed  water  opening 
and  length  of  lift;  must  be  taken  down 
from  pipe  connections  to  repair  the  tubes ; 
tubes  coat  up  more  rapidly  than  in  the 
non-lifters;  it  is  subject  to  failure  from  a 
leaky  boiler  check,  worn  steam  nozzle  or 
combining  tube,   leak   in   feed   pipe,   or   if 


injectors  become  overheated  they  must  be 
cooled  off  before  they   will  operate. 

It  would  appear  from  the  replies  re- 
ceived that :  Little  is  known  about  the 
comparative  efficiency  of  the  two  types  of 
injectors  with  respect  to  steam  consump- 
tion for  a  given  quantity  of  water 
delivered;  the  cost  of  repairs  and  mainte- 
nance is  less  with  the  non-lifting  injector; 
the  non-lifting  injector  is  more  easily  lo- 
cated and  repaired;  the  non-lifting  injector 
is  generally  considered  preferable  and  is 
gaining  in  favor,  particularly  on  large 
locomotives. 

For  the  purpose  of  securing  data  on  the 
subject  of  saturated  steam  drifting  devices 
for  superheater  locomotives  a  question- 
naire was  prepared  and  sent  to  16  railroads 
from  which  14  replies  have  been  received. 
It  would  appear  from  replies  received  that : 

Automatic  drifting  valves  on  superheater 
locomotives  are  not  generally  being  used; 
the  common  practice  when  drifting  is  to 
crack  the  throttle ;  the  use  of  the  manually 
controlled  steam  line  from  cab  to  valves 
and  cylinders  has  not  proven  satisfactory; 
some  roads  are  using  home  made  devices 
for  supplying  air  compressor  exhaust 
steam  to  valves  and  cylinders  with  satis- 
factory results;  a  few  roads  are  using 
automatic  drifting  valves  with  apparent 
success;  a  few  roads  are  experimenting 
with  various  forms  of  automatic  drifting 
valves;  an  automatic  drifting  valve  is  de- 
sirable if  one  can  be  found  or  developed 
which  will  operate  successfully  both  at 
high  and  at  low  speeds,  and  be  simple  and 
rugged  enough  to  be  reliable  and  stand  the 
service  requirements  without  undue  main- 
tenance cost. 

In  order  to  determine  modern  practice 
of  representative  railroads  in  regard  to 
tank  syphons  versus  tank  valves,  a  ques- 
tionnaire was  prepared  and  sent  to  24  rail- 
roads, from  which  16  replies  have  been 
received.  Summarizing  the  data  submitted 
by  the  various  railroads,  it  appeared  to  the 
committee  that  the  syphon  is  well  adapted 
for  use  with  lifting  injectors,  while  the 
tank  valve  is  more  suitable  for  non-lifting 
injectors. 

To  the  inquiry  regarding  the  subject  of 
tank  hose  versus  metallic  connections  no 
replies  were  received  from  railroads  and 
one  voluntary  report  from  a  manufacturer. 
All  of  these  roads  but  one,  were  large  sys- 
tems. Five  roads  had  no  experience  what- 
ever with  metallic  tank  connections.  One 
road  reported  trying  out  one  in  1909  with- 
out success.  Another  road  has  tried  one 
on  a  switch  engine  for  three  years  with 
no  cost  for  repairs  beyond  three  or  four 
gaskets  and  their  application.  The  Erie 
has  one  connection  applied  to  engine  No. 
2509.  This  has  been  in  service  for  the 
last  18  months.  The  test  is  to  cover  a 
period  of  two  years.  One  large  system  re- 
ported having  had  "a  little  experience" 
with  metallic  tank  connections,  adding  "We 
are  not  extending  it." 

From  our  study  of  this   subject   it  ap- 
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pears  that  metallic  connections  for  steam, 
air  and  signal  lines  are  almost  universally 
used.  All  of  the  roads  but  one  reported 
unanimously  in  this  regard.  None  of  the 
present  devices  are  heartily  endorsed  so  as 
to  warrant  your  committee  in  making  a 
recommendation.     " 

The  maintenance  of  tank  hose  amounts 
to  very  little  if  it  is  manufactured  of  first 
class  material  and  properly  applied.  Tank 
hose  suffers  more  from  abuse  than  from 
use.  It  is  put  up  wrong  as  often  as  it  is 
put  up  right  and  is  in  many  instances  a 
badly  neglected  detail.  If  the  hose  con- 
nections are  properly  angled  and  the  hose 
cut  to  proiier  lengths,  the  kinking  will  be 
reduced  to  tlie  minimum  and  the  main- 
tenance likewise,  as  it  is  the  kinking  of 
this  stiff  wire-lined  hose  that  destroys  it. 
Standard  diameters  and  lengths  are  easily 
maintained,  but  in  the  application  the 
drawing  cannot  be  adhered  to  literally  for 
the  length — it  has  to  be  adjusted  for  exist- 
ing conditions.  When  engine  and  tender 
are  coupled  up  the  water  hose  should  hang 
in  such  manner  as  to  make  one  continuous 
easy  curve  from  the  point  of  the  feed  pipe 
connection  on  the  engine  to  the  tank  well 
connection.  Any  other  form  is  apt  to  kink 
the  hose. 

Your  committee  concludes  that  in  the 
light  of  the  information  in  hand  we  are 
not  justified  in  discarding  the  hose.  We 
feel  assured  that  with  a  reasonable  amount 
of  attention  to  this  detail  the  present  main- 
tenance may  be  considerably  reduced. 

Feed  W.ater  He.\ter  for  Locomotives 
The  Committee's  report  showed  that  a 
number  of  the  roads  have  made  economy 
tests  of  the  feed  water  heater  in  compari- 
son with  the  injector  ;  and  some  very  excel- 
lent results  have  been  obtained.  The  com- 
mittee has  no  information  as  to  how  these 
tests  were  run  and  can  not  vouch  for  the 
accuracy  of  the  results  reported,  but  give 
them  as  information. 

When    the    locomotive    is    standing    or 


drifting  the  use  of  the  heater  is  not  rec- 
ommended. Objection  has  been  made  to 
the  application  of  feed  water  heaters  on 
the  ground  that  it  would  be  impossible  to 
prevent  their  use  when  there  was  no  ex- 
haust steam  to  heat  the  water  and  then 
cold  water  introduced  into  the  boiler  would 
have  a  bad  effect  on  the  flues  and  firebox. 

The  replies  to  the  questionnaire  indicate 
that  there  is  no  evidence  that  the  use  of  the 
feed  water  heater  has  resulted  in  any 
damage  to  the  boiler. 

The  use  of  exhaust  steam  from  the  aux- 
iliaries, such  as  air  pump,  headlight  gen- 
erator and  stoker  may  be  advisable  in  order 
to  maintain  the  temperature  of  the  feed 
water  when  the  locomotive  is  not  working. 


.\PPROVED   FORM   AND   METHOD  OF  AF- 

Pl.VIXG     STAYBOLTS     IN      LOCOMOTIVE 

BOILERS 


Road    Xo.    1 — Closed  Tvpe 

Increased    evaporation  per   pound    of   coal 15.3  per  cent 

Coal  savinq  per  1.000  gross  ton  miles 12.3  per  cent 

Increase  in  over-all  boiler,  furnace  and  grate  efficiency 14.3  per  cent 

Type  of  locomctive  tested   (cylinders  27  in.  by  30  in.,  drivers  69  in..  200  lb.  boiler  pressure) 4-8-2 

Road  No.  2— Open  Type 

Coal    saving 12per  cent 

Road  No.  3 — Closed  Type 

Increased  evaporation  per  pound  of  coal 24.1  per  cent 

Decrease  in  fuel  consumption 10.5  per  cent 

Decrease  in  superheat 3.6  per  cent 

Road  No.  4 — Open  Type 

Saving  in   coal   per   1,000   ton  miles 14.0  per  cent 

Increased    boiler    efficiency 16.1  per  cent 

Exhaust  steam  recovered  from  the  cylinders,  condensed  and  returned  to  the  boiler 8.6  per  cent 

Decrease   in   superheat,    deg.    F 21.7 

Road  No.  5 — Closed  Type 

Saving   in  coal   per   1,000  ten  miles 8.9  per  cent 

Road  No.   6 — Open  Type 
Saving   in    fuel   oil 12.5  per  cent 

Road  No.   7 — Closed  Type 

Saving  in  coal  per  trip 12.5  per  cent 

Increased  evaporation  per  pound  of  coal  fired 16.0  per  cent 

Road  No.  8— Closed  Type 

Saving  in   fuel 13.0  per  cent 

Road  No.   9 — Closed  Type 

Saving  in    fuel 16.5  per  cent 

Road  No.   10 — Closed  Type 
Saving  in   fuel 14.0  per  cent 


Several  roads  express  the  opinion  that  any 
damage  from  the  introduction  of  cold 
water  to  the  boiler  would  be  reduced  by 
the  use  of  a  top  head  check. 

Design  and  Mainten.\nce  of  Locomotive 
Boilers 

.\t  present  there  are  two  general  styles 
of  locomotive  boilers  being  applied  to 
kKomotives  in  this  country,  the  Belpaire 
and  the  radial  stay. 

The  radial  stay  type  of  boiler  was  pre- 
ceded in  use  by  the  crown  bar  type.  As 
the  demand  for  larger  boilers  and  higher 
pressure  took  place,  the  weight  of  bracing 
necessary  to  support  the  crown  sheet  be- 
came excessive,  increasing  the  difficulty  in 
washing  out  and  keeping  the  crown  clear 
of  sediment,  due  to  the  obstruction  of 
crown  bars. 

In  the  earlier  style  of  radial  type  the 
crown  sheets  were  so  much  arched  that  it 
was  possible  to  apply  only  two  center  rows 
of  radial  stays  with  buttonheads  to  bear 
squarely  against  the  under  side  of  the 
crown  sheet,  and  the  angle  of  the  stays 
was  such  that  the  heads  of  the  outer  rows 
would  not  bear  squarely  against  the  under 
side  of  the  crown ;  the  end  through  the 
outer  shell  was  at  such  an  angle  that  it 
was  impossible  to  get  a  continuous  full 
thread  fit  within  the  thickness  of  the  shell 
sheet,  resulting  in  leaky  staybolts. 

In  the  later  designs  of  radial  fireboxes 
the  crown  sheet  was  very  much  flattened, 
permitting  the  application  of  buttonhead 
stays  to  approximately  the  full  width  of 
the  crown.  In  the  first  design  of  radial 
stay  fireboxes,  in  order  to  get  the  number 
of  flues  to  correspond  with  those  used 
in  equal  size  crown  bar  boilers,  the  crown 
was  carried  higher  than  in  the  crown  bar 
boiler,  resulting  in  restricted  steam  space. 
In  flattening  the  crown  sheet,  the  steam 
storage  space  was  increased,  but  the  fire- 
box heating  surface  reduced  as  compared 
with  the  earlier  designs. 

In  the  Belpaire  type,  the  outside  an! 
inside  firebox  sheets  are  arranged  with  the 
surfaces  of  sheets  practically  parallel,  per- 
mitting the  application  of  braces  at  right 
angles  to  the  plate  supported  thus  giving 
maximum  fit  for  the  threads  of  the  stays 
or  sleeves  in  the  sheets  and  enabling  the 
use  of  buttonhead  stays  through  the  full 
width  of  the  crown. 

With  the  Belpaire  type,  a  given  diameter 
of  the  boiler  shell  gives:  (1)  greater 
steam  storage  space.  (2)  greater  steam 
disengaging  surface,  (3)  greater  firebox 
heating  surface,  (4)  greater  number  of 
tubes,  (5)  all  vertical  stays  of  same  length 
which  results  in  less  variation  in  expan- 
sion and  contraction,  less  distortion  of 
shell  sheets,  less  breakage  of  bolts,  and 
less  number  of  staybolts  to  be  kept  in  stock 
for  repairs. 

Since  the  history  of  boiler  design  shows 
that  the  firebox  crowns  have  been  shaped 
to  provide  for  the  application  of  button- 
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head  crown  stays  for  the  support  of  the 
crown  sheets,  the  committee  feels  that  this 
type  of  stay  as  illustrated  should  be 
adopted  as  recommended  practice  for 
other  than  oil-fired  boilers. 

Consideration  should  be  given  to  pro- 
vide protection  for  return  bends  of  super- 
heater units.  No  design  other  than  the 
ordinary  damper  appears  to  have  been 
developed  or  at  least  are  not  within  the 
knowledge  of  this  committee.  In  this  con- 
nection protection  to  the  superheater  units 
could  be  obtained  by  locating  the  throttle 
between  the  superheater  and  the  engine, 
and  developments  along  this  line  should  l>e 
considered. 

Improvement  should  be  made  in  the 
usual  form  of  tapered  screw  washout  plugs 
threaded  directly  in  the  shell  of  the  boiltr. 
It  would  be  desirable  to  design  a  screw 
plug  wherein  the  plug  proper  was  not 
screwed  directly  into  the  shell  of  the 
boiler  and  the  cap  or  plug  should  be  so 
designed  as  to  eliminate  the  possibility  of 
crossing  threads  in  screwing  to  place. 

The  report  embraced  a  full  descrip- 
tion of  the  approved  methods  of  boiler 
maintenance  by  the  appliances  that  have 
come  into  use  during  the  last  four  years, — 
the  cutting  out  by  the  use  of  the  gas 
cutting  torch  of  defective  parts,  and  auto- 
genous  welding  for  uniting  parts. 

Descriptions  were  also  embodied  in  the 
report  of  approved  methods  of  water 
treatment  and  closed  an  excellent  and 
comprehensive  report  by  pointing  out  the 
fact  the  cost  of  boiler  maintenance  can  be 
ver3'  materially  kept  down,  and  the  max- 


imum efficiency  of  the  boiler  more  nearly 
obtained  by  the  consistent  use  of  hot  water 
washout  and  fill  systems.  In  the  use  of 
hot  water,  in  order  to  be  effective  for  the 
loosening  of  scale  and  washing  out  mud 
from  the  interior  of  the  boiler,  it  should 
be  under  a  pressure  of  about  130  lb.  per 
sq.  in.,  and  at  a  temperature  of  about  150 
deg.  F.  This  force  and  temperature  will 
quite  effectively  remove  scale  and  clean 
the  boiler. 

There  are  three  general  types  of  wash- 
out and  fill  systems  in  use. 

1.  The  ejector  type,  in  which  washout 
water  is  slightly  heated  and  placed  under 
pressure  by  inecting  steam  into  it  through 
a  suitably  designed  nozzle.  This  is  the 
simplest  and  least  expensive  type,  but  ap- 
pears to  be  the  least  desirable. 

2.  The  pump  and  heater  system,  where 
the  water  is  heated  in  an  open  or  closed 
heater,  distributed  through  a  pipe  line  in 
the  engine  house  and  forced  under  a  pres- 
sure of  about  130  lb.  into  the  locomotive 
through  a  hose  and  nozzle.  This  type  is 
fairly  effective  and  can  be  installed  with- 
out violating  any  patent  rights.  For  a 
medium  sized  terminal,  such  a  system 
with  two  water  tanks,  one  washout  and 
one  filling  pump  and  two  pipe  lines  into 
the  engine  house,  will  afford  washout 
water  at  150  deg.  and  filling  water  at  200 
deg.  F.  at  a  small  operating  expense. 
Where  exhaust  steam  is  available  for  heat- 
ing water,  this  type  is  an  excellent  one  for 
a  medium  sized  terminal. 

3.  The  blow-back  type,  where  the 
steam  blown  off  the  locomotive  is  utilized 


to  heat  the  wash  and  filling  water.  Such 
systems  which  also  provide  for  the  auto- 
matic tempering  of  the  water  used  in 
washing  out  and  the  use  of  a  circulating 
hue  to  keep  the  water  always  hot  in  the 
engine  house  lines,  are  protected  by  pat- 
ents. This  system  is  the  most  effective 
one,  and  provides  washout  water  at  all 
times  of  the  proper  temperature,  and 
steam  blown  off  from  the  locomotive  in- 
stead of  washing  it. 

The  committee  earnestly  urges  upon  the 
management  of  the  railroads  the  impor- 
tance of  installing  hot  water  washout  and 
fill  systems,  thereby  effecting  economies 
and  efficiency  with  little  expenditure  of 
capital. 

The  session  of  the  convention  was  large- 
ly attended  and  while  the  reports  without 
exception  were  unanimously  approved,  the 
discussions  arising  from  the  presentation 
of  the  reports  were  of  much  interest  as 
presenting  illustrations  of  individual  ex- 
perience sustaining  the  findings  of  the 
committees.  The  total  attendance  was 
considerably  larger  than  that  of  two  years 
ago,  there  being  2.339  railroad  men  regis- 
tered this  year  as  against  2.024  two  years 
ago. 

Election  of  Officers 

Chairman,  James  Coleman ;  vice-chair- 
man. John  Purcell ;  members  of  general 
committee,  C.  F.  Giles,  T.  H.  Goodnow, 
.•\.  Kearney,  J.  T.  Wallis,  W.  H.  Winter- 
wood,  C.  E.  Chambers,  and  L.  K.  Silcox. 
To  fill  unexpired  terms  on  general  com- 
mittee ending  June.  1923;  W.  J.  Toller- 
ton  and  H.  C.  Oviatt. 


A.  R.  A.  Section  VI — Purchases  and  Stores 


.■\mong  the  other  sections  of  the  Amer- 
ican Railroad  Association  holding  their 
meetings,  Section  VI.,  embracing  Pur- 
chases and  Stores,  the  members  showed  a 
praiseworthy  activity  in  assembling  coin- 
cidently  at  Atlantic  City  while  the  other 
conventions  were  in  progress  and  contrib- 
uting their  quota  of  thought  and  activity 
in  the  important  department  of  railroad 
transportation  in  which  they  are  engaged. 
The  chairman,  H.  B.  Ray,  called  the  meet- 
ing at  an  early  hour  on  June  20.  and  after 
the  appointment  of  committees  introduced 
Elisha  Lee,  vice-president  Eastern  Region 
of  the  Pennsylvania,  who  showed  a  thor- 
ough mastery  of  the  subject  of  organiza- 
tion generally  and  purchasing  and  stores 
particularly.  The  necessity  of  the  depart- 
ment, he  claimed,  was  three-fold ;  first,  to 
minimize  the  amount  of  capital  at  risk  in 
stores ;  second,  to  reduce  the  interest  loss 
on  the  idle  capital ;  third,  to  keep  the  com- 
pany in  a  position  to  cope  promptly  with 
changes  in  markets  or  general  business 
conditions   without   incurring  serious   loss. 

"The  Stores  Department  Book  of 
Rules" ;  "The  Classification  of  Material" ; 
"The  Distribution  and  Accounting  for 
Gasoline" ;    and    "Accounting"    were    all 


discussed       by       those       in       attendance. 

On  June  20  Mayor  Edwin  F.  Bader  wel- 
comed members  to  the  city  and  assured 
them  of  all  the  conventions  that  came  to 
Atlantic  City  the  railroad  men  were  the 
best.  Marion  J.  Wise,  manager.  Depart- 
ment of  Material  and  Supplies,  United 
States  Railroad  Administration,  spoke  on 
"Proper  Organization  in  Service  of  Supply 
Real  Basis  for  Successful  Achievement ;" 
and  among  shining  truths  claimed  that  the 
greatest  handicap  has  been  the  lack  of 
men  who  are  primarily  fitted  for  the  work 
to  which  they  are  assigned  and  for  which 
they  are  held  responsible.  "Material  Ac- 
counting and  Mechanical  Facilities"  were 
reported  on  by  an  active  committee  who 
recommended  mechanical  devices,  such  as 
adding  machines,  comptometers,  type- 
writers, listing  and  tabulating  machines, 
which  was  approved. 

.\  report  on  "Reclamation  of  Material" 
embodied  plans  or  reclamation  of  plants, 
and  "Scrap  Classification"  was  illuminated 
by  plans  already  perfected  on  the  Rock 
Island,  and  Kansas  City  Southern.  "Supply 
Train  Operation"  furnished  valuable  sug- 
gestions for  overcoming  many  difl'iculties 
in  train  operation  and  distribution  of  ma- 


terial equipment  and  other  supplies. 
The  third  session  was  notable  in  the  dis- 
cussion of  "Ofhce  Organization";  "The 
Need  of  a  Sinking  Fund  to  Care  for  Loss- 
es in  the  Handling  of  Materials" ;  "Econ- 
omies in  the  Stationery  Store" ;  "Fuel 
Conservation,"  and  other  subjects. 

Election  of  Officers 

A  nominating  committee  consisting  of 
A.  Bushnell,  J.  G.  Stuart,  O.  Nelson  and 
H.  P.  McQuilkin,  placed  in  nomination 
the  following  members  to  the  General 
Committee  for  1923 :  Chairman,  F.  D. 
Reed,  vice-president  Chicago,  Rock  Island 
&  Pacific ;  vice-chairman,  U.  K.  Hall,  su- 
pervisor of  stores.  Union  Pacific;  R.  C. 
Vaughan,  vice-president  Canadian  National 
Railways ;  R.  J.  Elliott,  purchasing  agent. 
Northern  Pacific :  H.  H.  Laughton,  as- 
sistant to  the  vice-president  of  the  South- 
ern ;  W.  G.  Phelps,  purchasing  agent  of 
the  Pennsylvania ;  William  Davidson,  gen- 
eral storekeeper,  Illinois  Centra! ;  C.  D. 
Young,  general  supervisor  of  stores  of  the 
Pennsylvania;  J.  G.  W.  Stewart,  general 
storekeeper,  Chicago,  Burlington  &  Quincy, 
and  J.  F.  Marshall,  purchasing  agent,  Chi- 
cago &  Alton. 
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29th  Annual  Convention  of  the  Air  Brake  Association 

Wastes  in  Air  Brake  Service  and  Standard  Practices  Discussed 


The  first  day's'  proceedings  of  the  1922 
Convention  of  the  Air  Brake  AssiKiation 
opened  in  the  Haddon  Hall  hotel,  Atlantic 
City,  N.  J.,  on  June  19.  President  L.  P. 
Strceter,  in  the  chair.  The  meeting  was 
largely  attended  nearly  4tX)  being  present, 
and  an  added  interest  was  attached  to  the 
meeting  wliich  marked  the  first  time  that 
the  convention  of  air  brake  men  has  been 
held  coincidently  with  that  of  the  Me- 
chanical Division  of  the  American  Rail- 
way .'\ssociation.  A  happy  address  of 
welcome  was  delivered  by  the  mayor, 
Hon.  Edwin  F.  Bader. 

In  the  course  of  aii  excellent  opening 
address  the  president  congratulated  the 
members  on  the  opportunity  afforded  of 
witnessing  the  extensive  exhibits  made  by 
the  railway  supply  men,  which  was  with- 
out a  parallel  in  the  world,  and  was  in  it- 
self of  the  highest  educational  advantage. 
The  air  brake  men  had  a  right  to  feel 
proud  of  their  achievements,  their  or- 
ganization was  filling  successfully  a  highly 
specialized  field  of  work,  and  had  earned 
the  warmest  commendations  both  from 
the  Interstate  Commerce  Commission  and 
from  the  Bureau  of  Safety.  The  triumphs 
of  the  association  was  the  best  guarantee 
of  its  future. 

The  report  of  the  secretary  and  treas- 
urer showed  that  the  association  was 
progressing  in  membership  and  funds. 

W.\STES    ON    Air    Br.\ke    Service 

Professor  S.  W.  Dudley,  of  Sheffield 
Scientific  School,  Yale  University,  pre- 
sented a  timely  and  instructive  paper  on 
the  above  subject  from  which  we  make 
some  abstracts  dealing  directly  with  the 
important  subject; 

"The  Great  War  has  brought  home  to 
thoughtful  people  here  the  object  lesson 
of  the  European  nations,  who  are,  and 
have  been  for  years,  face  to  face  with  the 
struggle  for  e.xistence  on  what  seems  to 
us  a  hopelessly  narrow  margin  between 
natural  resources  and  national  needs. 
Only  recently  have  any  of  us  become  much 
impressed  with  the  necessity  for  conserving 
our  own  vast  natural  resources.  It  has 
now  become  a  common  saying  that  some 
nations  would  live  comfortably  on  what 
we,  as  a  nation,  waste. 

An  excellent  example  is  the  magnificent 
work  accomplished  by  the  Committee  on 
Air  Consumption  of  Locomotive  Auxiliary 
Devices,  under  Mr.  Weaver's  able  leader- 
ship. His  reports,  at  this  and  the  two 
preceding  conventions,  are  full  of  original 
and  practical  information  and  sound 
recommendations.  They  deserve  to  be 
studied  and  acted  upon.  The  railroads 
will  benefit  directly  as  the  sources  of  loss 
and  efficiency  mentioned  are  attended  to. 
This    association    and   the    railroads   could 


show  the  appreciation  which  this  thorough 
investigation  merits  in  no  better  way  than 
by  adopting  its  standards  of  performance 
and  methods  of  testing  as  a  part  of  their 
recommended   or   standard    practices. 

Tlie  condition.-i  disclosed  by  the  report 
of  tliis  committee  certainly  justify  im- 
mediate and  thorough  action.  Such  action 
lias  already  been  taken  on  several  rail- 
roads. Why  should  not  the  supervisor  of 
air  brakes  have  at  least  one  man,  possibly 
one  at  each  terminal  and  division  point, 
whose  sole  duty  should  be  the  finding  and 
stopping  of  air  leaks  ?  He  would  be  a 
busy  man  and  might  need  several  helpers, 
but  would  it  not  pay?  A  good  live  young 
fellow,  interested  in  his  job,  would  soon 
learn  a  lot  alx)ut  what  should  and  could  be 
done.  Call  him  the  air  leakage  inspector, 
if  you  choose.  I  believe  the  committee  will 
back  me  up  in  saying  that  the  results 
would  astonish  you. 

Wastes  in  air  brake  service  are  by  no 
means  only  those  direct  losses  due  to 
leaky  or  inoperative  devices,  or  to  mate- 
rials or  supplies  actually  lost  or  damaged. 
In  a  foreword  to  the  Engineering 
Societies'  Committee  report,  Mr.  Hoover 
said  some  things  which  apply  to  the  air 
brake  service,  as  well  as  to  the  general 
industrial  situation  which  he  had  partic- 
ularly in  mind :  "We  have  probably  the 
highest  ingenuity  and  eff.ciency  in  the 
operation  of  our  industries  of  any  nation. 
Yet  our  industrial  machine  is  far  from 
perfect.  The  wastes  of  unemployment 
during  depressions ;  from  speculation  and 
over  production  in  boon.s ;  from  labor 
turnover ;  from  labor  conflicts ;  from  in- 
termittent failure  of  transportation  of  sup- 
plies or  fuel  or  power ;  from  excessive 
seasonal  operation;  from  lack  of  stand- 
ardization ;  from  loss  in  our  process  and 
of  materials — all  combine  to  represent  a 
huge  deduction  from  the  goods  and  serv- 
ices that  we  might  all  enjoy  if  we  could 
do  a  better  job  of  it." 

Time,  energy,  both  human  and  me- 
chanical ;  money,  materials,  and  equip- 
ment must  all  be  wisely  directed  and  in- 
telligently used.  Many  of  our  most 
serious  losses  arise  from  our  failure  to 
use  the  time  and  energies  of  past  genera- 
tions, as  well  as  those  of  living  men. 
Committees,  rules  and  reports  point  the 
way  but  are  powerless  until  translated  in- 
to right  action  at  the  right  time  and  place 
by  the  man  on  the  job, — whether  he  be 
the  genera!  manager  or  the  yard  inspector. 
Well,  there  are  many  causes,  some  evi- 
dent and  easy  to  cure,  some  not  so  evident 
and  not  so  easy  to  overcome.  Lack  of 
vision,  faulty  management,  ignorance, 
carelessness,  lack  of  team  work,  inadequate 
or  improper  equipment  or  installation,  lack 
of  proper  or  sufficient  repair  parts,  mate- 


rials or  tools,  the  wrong  man  on  the  job 
and  (perhaps  the  most  serious  of  all) 
not  enough  trained  men  to  do  the  work. 
I  want  you  to  read  again  Mr.  Frank 
McMaiiamy's  address  before  our  1920 
convention.  Listen— "I  have  always  felt 
that  the  air  brake  man  was  working  under 
a  rather  strong  handicap  and  that  while 
he  was  a  mighty  good  fellow,  there  were 
too  few  nf  him."  With  the  additional 
work  the  air  brake  man  has  to  perform 
outside  of  organizing  his  departments  and 
looking  after  the  brakes,  and  looking  after 
men  that  handle  brakes,  he  is  able  to  give 
entirely  too  small  a  proportion  of  his  time 
to  the  actual  maintenance  and  operation 
of  the  brakes.  It  seems  to  me  that  we 
shall  never  get  the  air  brake  conditions 
•which  are  desirable,  and  which  are  in  fact 
necessary  under  modern  methods  of  rail- 
road operation,  until  we  increase  the  air 
brake  departments  on  practically  all  the 
railroads.  We  must  have  first,  men  to 
plan  the  reorganization.  We  must  have, 
second,  the  facilities  to  permit  the  work  to 
go  forward.  To  get  both  of  these  we  must 
have  suppcjrt  from  the  higher  officials  of 
the  railroads,  because  while  it  will  cost 
them  a  little  money  at  the  start,  it  will 
pay.  It  will  be  one  of  the  biggest  div- 
idend payers  that  they  have  on  their  rail- 
roads.'' 

Make  no  mistake  about  this.  This  is 
not  an  air  brake  man  trying  to  land  a 
job  or  get  an  increase  in  salary.  It  is 
the  deliberate  practical  judgment  of  a 
good  business  man,  an  executive  of  wide 
experience,  accustomed  to  look  for  the 
facts  wherever  they  may  be  found  and 
to  face  them  squarely  when  found.  A  lit- 
tle further  on  he  says :  "If  the  rules  and 
recommendations  of  this  Air  Brake  Asso- 
ciation were  being  observed  on  all  the 
railroads  in  the  country,  we  would  not 
need  any  federal  laws  relative  to  the  con- 
dition of  air  brakes."  This  is  a  compli- 
ment and  a  challenge.  Gentlemen,  it  lies 
in  your  power  today,  more  than  ever  be- 
fore, to  make  these  rules  and  recommen- 
dations effective  through  co-operation 
with  the  proper  agencies  of  the  greater 
association  with  which  you  are  now  af- 
filiated. 

Perhaps  you  will  be  interested  in  know- 
ing that  the  larger  part  of  my  profes- 
sional experience  has  been  in  connection 
with  railway  mechanical  engineering. 
While  serving  a  special  apprenticeship  on 
the  Santa  Fe,  I  specialized  somewhat  in 
air  brake  work.  At  one  time,  I  made  a 
study  of  the  waste  of  compressed  air 
about  the  Cleburne  shops.  It  was  found 
that  there  was  a  very  large  waste  occur- 
ring through  leaky  valves,  improper  hose 
connections,  faulty  air  drills  and  by 
workmen   leaving  the  air   turned   on   such 
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equipment  while  not  using  it,  at  noon 
hours  and  other  times.  Through  cor- 
recting these  things,  a  lack  of  air  supply 
was  converted  into  an  abtuulance  and  a 
lozv  pressure,  brought  about  by  leakage, 
was  changed  to  a  sufficient  pressure.  This 
made  it  unnecessary  to  purchase  addi- 
tional air  compressors  which  had  been 
contemplated.  I  am  confident  that  this 
situation  is  duplicated  in  many  of  our 
railroad  shops. 

Without  further  mention  by  name,  but 
with  hearty  thanks  for  their  co-opera- 
tion, I  wish  to  quote  or  refer  now  to  sev- 
eral suggestions  received  from  active  and 
influential  members  of  this  association 
(most  of  them  members  of  the  Manhat- 
tan Air  Brake  Club)  as  to  concrete  cases 
w-hich  illustrate  clearly  what  we  have 
been  thinking  about.  Excessive  leakage 
is,  of  course,  an  old  and  an  ever  present 
source  of  waste,  delay  and  inadequate 
control. 

First,  therefore,  a  good  suggestion  re- 
garding leakage : — I  do  not  feel  that 
you  can  lay  too  much  stress  on  the  ne- 
cessity of  railroads  providing  a  departure 
yard  suitably  equipped  with  air  brake 
charging  lines  with  a  view  of  eliminat- 
ing excessive  leakage  and  correcting  ir- 
regularities that  may  exist  when  there  is 
adequate  time,  rather  than  performing  this 
work  after  the  hauling  locomotive  is  at- 
tached to  the  train  when  the  time  is 
limited.  This  does  not  only  mean  assist- 
ing the  life  of  the  compressor  and  acces- 
sories but  goes  a  long  way  toward  assist- 
ing proper  and  economical  functioning  of 
the  air  brake  equipment. 

Insecure  pipe  clamps,  use  of  the  human 
instead  of  the  soap  brush  to  locate  leaks 
and  carelessness  about  retainer  pipes  aiid 
unions  are  well  known  but  altogether 
too  common  sources  of  leakage.  These 
and  other  shortcomings  of  installation 
and  inspection  are  of  much  more  conse- 
quence on  a  locomotive  than  on  a  car, 
because  "a  locomotive  failure  is  a  train 
failure." 

Do  you  know  why  this  leakage  is  tol- 
erated? As  in  most  other  cases,  the 
answer  has  an  economic  flavor.  It  is 
because    coal    costs    only    $4.00    per    ton. 

They  don't  know  what  leakage  is  in 
Europe.  One  of  your  best  known  mem- 
bers told  me  of  riding  on  a  French  rail- 
way locomotive  during  the  war  and 
being  almost  paralyzed  to  see  the  engin- 
eer calmly  reach  over  and  shut  the 
throttle  valve  in  the  air  compressor  steam 
pipe  shortly  after  leaving  the  station. 
There  was  about  80  lbs.  pressure  in  the 
system  and  there  it  stayed  until  the  brakes 
were  used  to  make  the  ne.xt  stop,  when 
the  pump  throttle  was  opened  up  and  the 
pressure  restored.  There  xcerc  no  leaks — 
they  were  not  tolerated.  Why?  Because 
at  that  time  coal  was  $64  per  ton  and 
the  engineman  received  a  bonus  on  every 
pound  he  could  save.     So  it  can  be  done. 

We  avoid  the  cost  of  a  good  tight  pipe 
job,  of  close  inspection  and  of  competent 


repairing,  but  burn  more  coal.  We  need 
to  do  more  than  make  rules  about  these 
things.  We  must  have  the  right  kind  of 
men,  enough  of  them  and  encourage  them 
by  giving  them  the  tools,  the  materials 
and  the  proper  places  to  do  the  work. 
No  man  can  turn  out  a  decent  job  with 
only  a  pipe  wrench,  a  paint  brush  and  a 
lack  of  proper   material   or   conveniences. 

The  following  describes  conditions  per- 
haps not  entirely  unfamiliar  to  some  of 
you. 

Probably  the  greatest  handicap  suf- 
fered, in  my  experience,  was  and  is  due  to 
the  extreme  poor  quality  of  the  men  that 
we  are  provided  with  for  air  brake  work, 
it  seeming  to  be  understood  that  any  kind 
of  a  man  will  answer  the  purpose,  which 
of  course  results  in  a  great  loss  of  time 
and  material,  as  well  as  safety.  To  il- 
lustrate : 

While  checking  triple  valve  repairs 
not  so  long  ago.  it  was  found  that  paper 
wads  had  been  used  to  fill  the  triple 
piston  packing  ring  openings,  which  for 
the  minute,  permitted  the  valves  to  pass 
the  test  rack  requirements  and  for  the 
same  purpose  and  in  the  same  lot  of 
valves,  a  very  heavy  grease  had  been  used 
on  the  piston  ring  and  cylinder. 

Improper  tools  is  another  cause  for 
a  waste  of  time  and  material.  While 
watching  one  of  our  men  cleaning  the 
brake  equipment  on  a  car  recently,  it  was 
noted  that  he  was  using  a  hammer  and 
chisel  for  removing  nuts  from  the  bolts. 
On  inquiry  it  was  found  that  he  had  but 
a  12-in.  pipe  wrench  for  the  purpose  and 
this  could  not  be  used  due  to  lack  of 
space. 

At  one  time  26  steam  heads  for  9}4-in. 
compressors  were  found  hidden  away  in 
one  of  our  shops  instead  of  being  re- 
paired and  used  because  it  was  much 
easier  to  apply  new.  Of  course,  these 
had  been  some  time  in  collecting,  but  it 
illustrates  the  waste  and  nearly  the  same 
condition  prevailed  at  the  same  shop  in 
connection  with  slide  valve  feed  valves 
for  engineers'  brake  valves. 

The  saving  in  material  and  time  which 
can  be  made  possible  by  improvements 
in  storerooms  and  repair  yards  would 
scarcely  be  credited.  Here  is  a  concrete 
case: 

For  several  years  we  were  unable  to 
have  the  stores  department  handle  second- 
hand material.  When  surplus  air  brake 
material  was  repaired,  they  refused  to 
allow  us  to  place  it  in  stores  for  filling 
orders  to  outside  points,  claiming  that  this 
put  the  burden  of  cost  on  them.  .\t  the 
same  time  requisitions  were  not  submitted 
to  me  for  approval.  About  four  years  ago 
I  made  a  check  of  extra  material  on  the 
system  and  found  about  $35,000  worth  of 
distributing  valves,  brake  valves,  feed 
valves,  pump  governors,  cut-out  cocks,  etc., 
lying  in  engine  houses,  shops  and  repair 
tracks.  This  material  was  repaired  and 
stored  for  less  than  $600,  including  labor.  In 
this  lot   there   were  30  distributing  valves 


that  only  required  a  piston  packing  ring, 
or  an  application  piston  packing,  feed 
valves  that  only  required  cleaning,  gov- 
ernor bodies  requiring  reboring,  new  por- 
tions of  governors  that  had  been  stripped 
to  make  repairs  to  second-hand  material 
and  triple  valves.  This  was  the  direct 
result  of  drawing  on  the  stores  depart- 
ment for  new  material  without  returning 
the  old  parts  for  repairs.  While  we  fur- 
nish enginehouse  inspectors  with  material 
that  requires  no  work  except  application 
to  the  locomotive  or  tender,  they  do  not 
clean  feed  valves  or  distributing  valves, 
but  draw  new  ones  on  the  stores  depart- 
ment. We  found  that  the  shop  repairmen 
and  pipe  fitters  were  ordering  material 
that  did  not  move  from  the  stores  depart- 
ment in  many  instances  for  eight  to  ten 
months.  The  pipe  fitters  were  going  to 
the  stores  department  for  new  material 
when  the  old  material  would  have  served 
the  purpose  just  as  well.  As  evidence  of 
this  we  found  1,200  ^-in.  cut-out  cocks 
which  were  thrown  in  different  places  in 
the  shops,  all  of  which  were  made  good 
by  regrinding  and  placing  them  again  in 
service. 

.\fter  noting  the  difference  of  the  men 
in  regard  to  material,  we  checked  all  re- 
quisitions to  prevent  duplications  of  the 
above  parts,  and  are  satisfied  that  from 
our  present  system  we  are  saving  from 
$10,000  to  $15,000  per  year  without  in 
any  manner  diminishing  the  safety  or 
efficiency  of  the  service.  We  then  checked 
all  the  storehouses  on  the  system  and 
found  hundreds  of  parts  of  special  retain- 
ing valves,  feed  valves,  governors,  etc., 
which  we  assembled  and  placed  in  stock 
for  distribution.  The  result  of  this  is 
we  have  not  ordered  any  of  these  parts, 
including  triple  valves,  for  the  past  four 
years,  and  having  a  check  of  the  number 
of  whole  parts  on  hand  at  the  different 
points  on  the  system,  duplications  can  be 
made   only   through   loss   by   accident. 

At  our  main  car  shops  where  heavy 
repairs  are  made  which  require  taking 
down  the  entire  brake  apparatus,  we 
found  that  the  amount  of  pipe  work  was 
so  great  and  the  distance  from  the  pipe 
and  cutting  machine  so  far,  that  si.x  men 
were  required  to  do  the  work  which  four 
men  could  do  equally  well. 

Where  five  foreign  lines  deliver  to  us, 
we  found  that  the  number  of  non-operat- 
ing brakes  were  so  great  that  it  was  nec- 
essary to  add  six  men  to  the  force,  two 
on  each  eight-hour  trick.  In  our  fast 
freight  trains  we  put  in  at  least  four  to 
eight  cylinder  packings  in  each  train.  To 
save  time  we  furnished  pistons  complete 
with  packing  leathers,  so  that  when  one 
was  removed  from  the  cylinder  under 
the  car,  a  complete  piston  was  added  and 
the  work  of  re-applying  the  leather  was 
done  when  there  was  no  train  work.  The 
trains  then  departed  with  100  per  cent 
operative  brakes,  and  nearly  always  on 
time.  We  have  placed  standard  triple 
valve    test    racKs    at    all    terminals    where 
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air  is  supplied  to  repair  tracl<,  10  in  num- 
ber, and  all  cleaning  of  triple  valve  is  done 
in  the  shops  instead  of  on  the  car.  A 
laborer  carries  the  triples  to  and  from 
the  test  racks  to  the  cleaners.  All  triple 
valves   are   sent   to  one   point  for  repairs. 

Lack  of  material  was  always  an  e.x- 
cuse  for  not  doing  work  properly  and 
eflSciently.  I  found  on  visiting  the  dif- 
ferent stations  that  they  were  always  short 
of  certain  material,  and  that  requisitions 
were  not  promptly  filled.  We  appointed 
one  man  whose  sole  duty  is  to  visit  all 
repair  stations,  note  requisitions  and  see 
that  no  place  suffers  for  want  of  material. 
This  worked  out  perfectly  as  we  find  now 
that  there  are  no  delays  in  shipments  of 
material,  unless  it  is  that  for  which  we 
are  waiting  delivery  from  the  manufac- 
turer. 

It  is  a  noteworthy  fact  that  foremen  at 
shops,  enginehouses  and  repair  tracks 
never  check  up  the  work  of  air  brake 
men.  This  is  probably  due  to  the  fact 
that  they  were  never  interested  in  the 
work  and  know  very  little  about  it.  We, 
therefore,  depend  upon  the  men  to  honestly 
perform  their  work,  and  to  do  this  they 
must  be  furnished  with  the  necessary  de- 
vices and  material.  The  proper  location 
of  locomotive  and  car  air  devices  is  es- 
sential, as  an  improper  location  of  such 
devices  means  neglect  on  the  part  of  the 
workmen. 

In  your  own  proceedings  and  in  those 
of  many  of  the  railway  clubs  these  truths 
have  been  emphasized  over  and  over 
again.  One  of  the  most  notable  of  these 
is  a  paper  on  "Freight  Brake  Mainte- 
nance" presented  by  F.  B.  Farmer  before 
the  Canadian  Railway  Club.  April  1918. 
This  paper  should  be  studied  and  adopted 
as  a  standard  text  by  everj-  air  brake  in- 
structor and  inspector  in  the  country. 

The  sole  purpose  of  a  railway  is  to  save 
time.  Therefore,  the  greatest  possible  waste 
is  that  of  time.  To  operate  the  railways 
human  energy  and  skill  are  necessary  in 
the  highest  degree.  Therefore,  mis- 
directed or  unduly  overloaded  human 
energj-  is  a  source  of  avoidable  waste. 
To  permit  human  energy-  and  skill  to 
function  effectively  and  efficiently,  proper 
organization,  policy  and  support  must 
be  provided.  Therefore  inadequate  or- 
ganization, lack  of  understanding  and 
vision,  and  insufficient  funds,  materials 
and  equipment  cause  lower  efficiency,  dim- 
inish effectiveness  and  result  in  far- 
reaching  wastes.  Expensive  "economy" 
and  wasteful  "saving"  must  be  guarded 
against.  To  paraphrase  a  well-known 
Arabian  proverb : — 

"He  who  wastes  and  knon's  that  he 
wastes  is  a  fool.     Avoid  him. 

"He  who  wastes  and  knows  not  that 
he  wastes  is  simple.    Teach  him. 

"He  who  wastes  not  and  knows  not  that 
he  wastes  not  is  asleep.     Wake  him. 

"But  he  who  wastes  not  and  knows 
that  he  wastes  not  is  a  wise  man.  Follow 
him." 


On  June  20  the  attendance  was  larger 
than  on  the  previous  day,  showing  an  in- 
creased interest  in  the  proceedings.  Prof. 
Dudley's  fine  address  evidently  being  much 
discussed  and  giving  an  excellent  illustra- 
tion of  the  calibre  of  the  men  called  upon 
to  address  the  meetings.  F.  W.  Brazier,  of 
the  New  York  Central,  complimented  the 
members  on  the  admirable  work  that  had 
already  been  accomplished,  and  the  inter- 
est and  sacrifice  which  many  members  of 
the  association  show  by  attending  the 
meetings  at  their  own  expense  and  loss  of 
time  was  more  than  thej'  should  be  ex- 
pected to  do  if  the  importance  of  the  meet- 
ings was  better  understood. 

Am  Oper.\ted  Alxili.\rv   Devices 

A  report  on  this  subject  was  read  by 
C.  B.  Miles,  followed  by  R.  E.  Miller  of 
the  Westinghouse  Air  Brake  Company, 
who  accompanied  his  remarks  by  lantern 
slides  of  the  diagrams  and  charts  referred 
to  in  the  report.  It  will  be  recalled  by 
readers  of  R.\il\v.\y  .^nd  LocoMorm:  Ex- 
GixEERiXG  that  a  committee  of  the  Air 
Brake  Association  presented  an  extensive 
report  which  was  circulated  by  the  Ex- 
ecutive Committee  of  the  Association  last 
3'ear  furnishing  detailed  information  of  air 
consumption  of  various  locomotive  auxil- 
iary devices  other  than  those  belonging  to 
the  air  brake,  such  as  air  operated  fire 
doors,  reverse  gears,  bell  ringers,  cylinder 
cocks,  coal  pushers,  sanders  and  water 
cocks ;  and  recommending  a  code  of  tests 
for  such  devices  and  recording  the  same 
thereby  obtaining  a  method  of  estimating 
the  costs  of  the  maintenance  of  the  devices. 
The  report  occasioned  considerable  com- 
ment among  railroad  men  at  the  time  of 
its  publication.  The  estimates  showed  the 
enormous  waste  occasioned  by  the  lack  of 
reliable  and  economical  operation.  The 
condition  of  the  auxiliary  devices  were 
shown  to  be  far  below  the  standard  which 
should  be  maintained.  The  report  was  of 
real  value,  and  the  examples  and  illustra- 
tions furnished  b\-  Mr.  Miles  and  Mr. 
Miller  emphasized  the  need  of  more 
serious  attention  to  the  lack  of  economy 
in  the  application  and  care  of  the  fittings 
of  these  auxiliary  devices. 
U.-C.   Br.\ke 

.\nother  illustrated  discourse  was  given 
by  J.  C.  McCune,  furnishing  a  fine 
analysis  of  the  U.-C.  Brake.  The  moving 
picture  films  were  furnished  by  the  Man- 
hattan Air  Brake  Gub  and  were  warmly 
appreciated,  particularly  in  illustrating 
minutely  the  working  of  the  U-12  uni- 
versal valve.  Slides  and  moving  pictures 
of  gasoline  engines,  carburetors,  refrig- 
erating machines  and  other  appliances 
were  shown  and  described  by  P.  O.  War- 
ren of  the  Picture  Service  Corporation, 
Chicago,  and  were  warmly  appreciated 
and  approved  as  a  valuable  aid  in  educa- 
tional work. 

In  the  course  of  the  afternoon  Hon. 
Frank  McManamy,  manager  of  the  de- 
partment    of     equipment.     United     States 


Railroad  Administration  was  introduced 
and  spoke  eloquently  of  the  importance  of 
the  air  brake  in  railroad  operations  and 
recommended  that  the  association  should 
be  held  responsible  for  the  standard  rules 
in  regard  to  the  maintenance  and  operation 
of  air  brakes.  He  also  urged  that  the 
air  brake  men  should  be  more  aggressive 
and  persistent  in  seeing  that  their  recom- 
mendations were  carried  into  effect. 

On  June  21,  the  third  and  closing  day 
of  the  session  of  the  Air  Brake  Associa- 
tion the  report  on  "Standard  Practice" 
was  submitted  by  H.  A.  Clark.  It  con- 
tained a  large  number  of  suggestions  in 
regard  to  improvements  on  minor  details 
particularly  in  regard  to  the  various 
valves  and  the  cleaning  and  repairing  of 
the  same.  The  insistence  on  standards  in 
details,  especially  on  material  was  of  a 
kind  that  showed  how  thoroughly  the 
members  of  the  committee  having  the  sub- 
ject in  hand  had  noted  minute  defects 
coming  under  their  observation.  The  de- 
tails of  changes  recommended  will  be  pub- 
lished in  the  annual  proceedings  of  the 
association. 

F.  M.  Nellis,  secretary  of  the  associa- 
tion, reported  that  while  heartily  co-oper- 
ating with  .American  Railway  Association, 
steps  toward  amalgamating  with  that  as- 
sociation had  been  given  up.  It  was  evi- 
dent that  there  was  already  a  congestion 
of  work  in  the  association  and  some  of  the 
air  brake  men  had  been  looking  towards 
Chicago  as  a  permanent  place  of  meeting. 
This  idea  also  had  been  abandoned,  as  it 
was  deemed  advisable  to  hold  the  annual 
conventions  in  different  parts  of  the  coun- 
try, instead  of  selecting  any  special  locali- 
ty, however,  inviting  it  may  be. 

ELEcnox  OF  Officers 

The  election  of  officers  resulted  in 
unanimously  adopting  the  report  of  the 
nominating  committee,  which  included  the 
following:  President,  !Mark  Purcell, 
Northern  Pacific ;  first  vice-president, 
George  H.  Wood,  Atchison,  Topeka  & 
Santa  Fe;  second  vice-president,  Charles 
M.  Kidd,  Norfolk  &  Western ;  third  vice- 
president,  R.  C.  Burns,  Pennsylvania ;  sec- 
retary, F.  M.  Nellis,  Westinghouse  Air 
Brake  Company;  treasurer.  Otto  Best, 
Nathan  Manufacturing  Company. 

Air  Brake  Appll^xce  Assocwtion 

.\mong  the  leading  members  of  the  Air 
Brake  Appliance  Association  who  pre- 
pared special  exhibits  at  Haddon  Hall,  in 
addition  to  the  exhibits  displayed  by  them 
in  the  more  e.xtensive  spaces  at  Young's 
Pier  were  the  Westinghouse  Air  Brake 
Company,  Ashton  Valve  Company,  Barco 
Manufacturing  Company,  Clark  Company, 
Crane  Company,  Joseph  Dixon  Crucible 
Company,  J.  B.  Ford  Company,  Johns- 
Manville,  Inc..  The  Leslie  Company, 
Harr>-  A.  Montgomery,  New  York  &  New 
Jersey  Lubricating  Company,  and  Pilot 
Packing   Company. 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


July,  1922 


Rli!^LeEii$ineerii$ 

A    Praoticml    Journal    of    Motive    Fovsr,     BolUn? 
Stock  and  ApoUancei. 


PuWihed  Monthly  ij 

ANGUS  SINCLAIR  CO. 

114  Liberty  St.,   New  York. 

Telephone,  746  Bector. 

Cable  Addreifl,   "Looonff,"  N.  Y. 


Bailneia   Department: 
JAMES  KENNEDY,    Prest, 
HABRY  A.  KENNEY,  Secy,  and  Gen.  Xgt. 
CHAB.    S.    UYEBS,    Advertising   Manager. 

Editorial  Department: 
JAMES   KENNEDY,    Managing  Editor. 
GEOBGE  L.    FOWLEB,    Associate  Editor. 
J.   8N0WDEN   BELL,    Associate  Editor. 

London   Bepresentative: 

THE    LOCOMOTIVE    PUBLISHING    CO.,    Ltd., 
8  Amen  Comer,  Paternoster  Bow,  London,  E.  C. 


SUBSCRIPTION  PRICE 

$2.00  per  year,  $1.00  for  six  months,  postage 
paid  in  the  United  States,  Canada  and  Mexico. 
For  other  parts  of  the  world,  $2.50.  Single 
copies,  20  cents.  Remit  by  Express  Money  Order, 
Draft,   Post   Office  Order  or  Registered  Letter. 

Mailing  address  can  be  changed  as  often  as 
necessary — always  give  old  and  new  address,  and 
if  you  subscribe  in  a  club,  state  the  name  of  the 
agent. 

Please  gii'e  prompt  notice  zfhen  your  paper 
fails  to  reach  you  regularly. 


Entered  as  second-class  matter  January  15, 
1902,  at  the  post  office  at  New  York,  New  York, 
under  tlie  Act  of  March  3,  1879. 


Mechanical    and    Allied    Conventions 

The  conventions  of  the  various  railway 
associations  have  again  brought  promi- 
nently into  notice  the  importance  of  the 
occasional  interchanges  of  opinions  among 
men  engaged  in  the  same  occupation. 
This  is  in  keeping  with  the  progressive 
and  enlightened  spirit  of  the  age  in  which 
we  live,  and  differs  from  the  older  spirit, 
which  has,  happily,  almost  disappeared. 
when  every  man  engaged  in  scientific  re- 
search or  mechanical  employment  particu- 
larly intricate,  kept  his  own  secrets,  or 
admitted  others  only  as  necessity  de- 
manded. The  desire  and  aim  now  seems 
to  be  to  proclaim  discoveries  or  improve- 
ments not  for  personal  aitns  or  emolu- 
ments, although  that  need  not  be  alto- 
gether overlooked,  but  that  the  art  or  call- 
ing may  be  improved,  and  that  the  ad- 
vance, if  any,  may  be  all  along  the  line. 

As  is  well  known  in  the  expanding  realm 
of  railway  traffic,  there  still  remains  a 
mighty  field  in  which  mechanical  ingenuity 
and  scientific  knowledge  can  be  applied  to 
increasing  advantage,  and  not  alone  in  the 
special  domain  of  mechanical  appliances, 
but  in  all  the  multitudinous  details  that 
facilitate  the  work  of  the  transportation 
department,   there  is   a  constantly   widen- 


ing sphere  calling  for  a  quickening  of 
action  and  improvement  in  means  and 
methods. 

The  railroad  conventions  and  meetings 
give  opportunities  for  the  interchange  of 
thought  on  these  and  kindred  subjects,  and 
while  it  is  true  that  periodical  literature 
is  rapidly  taking  the  place  of  text-books 
that  soon  become  antiquated,  the  current 
press  having  the  advantage  of  maintaining 
a  constant  stream  of  information  on  every 
conceivable  question,  which  can  readily 
be  reached  by  the  humblest,  there  is  be- 
sides and,  perhaps,  above  all  this  a  pecu- 
liarly vitalizing  influence  to  be  felt  in  the 
opportunities  of  getting  into  touch  with 
the  results  of  experience  directly  from  the 
lips  of  those  who  are  actively  engaged  in 
the  intellectual  and  physical  activity  in- 
cident to  railway  work.  The  advantages 
to  the  individual  members  may  be  briefly 
summarized  as  aiding,  by  mental  exercise. 
in  strengthening  the  faculties  of  the  mind 
in  learning  how  seeming  difficulties  may  be 
overcome,  how  troubles  may  be  promptly 
met,  how  the  elemental  and  increasing 
forces  of  nature  may  be  better  harnessed 
and  more  economically  utilized :  while 
social  intercourse  with  active,  intelligent, 
thoughtful  men  polishes  the  mind  and  en- 
genders a  kindlier  courtesy  in  the  complex 
relation  of  man  to  man. 

These  benefits  have  their  corresponding 
reflex'  on  the  communities  of  which  the 
members  of  these  societies  are  a  part. 
The  lasting  good  that  is  to  be  gathered 
from  the  intercourse  to  which  we  have 
referred  tends  to  improve  the  conditions 
of  life  and  work  wherever  the  example  or 
authority  of  the  members  extends.  The 
latest  improvements  in  mechanism  and  in 
methods  are  brought  into  the  path  of  wider 
use  and  fuller  development.  As  iron 
sharpeneth  iron,  so  the  public  mind  is 
better  educated  in  the  growing  benefits 
that  come  from  a  broader  vision  of  the 
marvelous  world  of  science,  and  then  the 
thoughts  that  are  gathered  at  the  conven- 
tions of  the  mechanical  and  allied  associa- 
tions, like  seeds  sown  in  the  furrowed 
earth,  spring  into  full  blossomed  beauty 
that  ripens  into  the  rich  harvest  of  im- 
proved practical   utility. 


The  Connector 

It  is  coming  on  close  to  being  a  full 
generation  since  the  use  of  the  auto- 
matic coupler  for  railway  cars  was  made 
compulsory,  and  the  number  of  those 
who  can  remember  the  holocaust  of  vic- 
tims of  the  old  link-and-pin  arrangement, 
is  perceptibly  thinning.  For  years  before 
the  law  went  into  effect  the  inventors  of 
automatic  couplers  had  been  haunting  the 
conventions  of  the  Master  Car  Builders' 
Association  with  all  sorts  of  gimcrack 
contraptions,  mostly,  to  be  sure,  of  no 
value  whatever,  and  were  receiving  scant 
attention ;  and,  be  it  said  to  the  shame 
of  the  members  of  the  association,  almost 


no  serious  advice  as  to  the  requirements 
and  what  would  be  needed  to  meet  them. 
Meanwhile  the  link-and-pin  was  working 
out  its  own  damnation  and  public  opinion 
was  becoming  thoroughly  aroused  in  its 
demand  that  the  maiming  and  killing  be 
stopped.  Yet  in  the  fact  of  all  this  there 
were  many  railroad  officers  of  high 
standing  who  opposed  the  adoption  of  the 
automatic  coupler  on  the  ground  of  its 
higher  cost. 

The  law  was.  however,  enacted  in  the 
face  of  opposition  and  its  main  requir.;- 
ment  was  that  the  coupling  should  be 
effected  without  necessitating  that  the 
men  should  go  between  the  cars.  This 
was  accomplished  and  it  is  safe  to  say 
that  there  is  not  a  railroad  officer  in  the 
country  who  would  go  back  to  the  link- 
and-pin. 

Still  there  remains  the  necessity, 
brought  about  by  a  second  law  requiring 
the  use  of  power  brakes,  that  a  man 
should  go  between  the  cars  to  make  the 
hose  connections.  It  is  not  a  particularly 
hazardous  piece  of  work  and  there  are 
few  accidents  resulting  therefrom.  But 
it  is  not  to  be  classified  among  the  pre- 
ferred class  of  vocations  and  it  takes 
time.  It  is  unobtrusive  and  it  is  not 
probable  that  any  statistics  can  be  pro- 
duced that  will  arouse  public  sentiment 
to  the  point  of  making  the  demand  for  re- 
form that  the  link-and-pin  succeeded  in 
doing. 

The  desirability  of  the  scheme  is  ac- 
knowledged while  its  necessity  is  denied. 
It  is  on  the  basis  of  this  desirability  that 
a  number  of  men  have  been  engaged  for 
several  years  in  perfecting  designs  to 
meet  the  requirements  of  the  case.  Serv- 
ice tests  have  been  in  progress  for  a  suffi- 
cient length  of  time  to  show  that  the 
devices  will  meet  the  demands  that  may 
be  put  upon  them,  and  that  they  are  com- 
mercially practicable. 

In  some  ways  our  railroads  seem  to 
resemble  the  old  Bourbon  dynasty,  in  that 
they  do  not  learn  much  by  experience. 
They  were  compelled  by  law  to  adopt 
the  air  brake  and  the  automatic  coupler, 
and  the  automatic  train  control  appears 
above  the  horizon  as  one  of  the  possible 
universal  compulsions  of  the  near  future ; 
with  the  indications  of  the  approach  of 
the  automatic  connector  as  a  close  fol- 
lower. 

It  would  be  hazardous  to  claim  that  the 
connector  has  been  so  perfectly  developed 
that  it  will  meet  all  the  severities  of  the 
requirements  of  freight  service  in  inter- 
change traffic.  But  few  things  do  reach 
perfection  at  a  bound. 

With  this  prospect  ahead  of  them,  it 
would  seem  to  be  the  part  of  wisdom  for 
railroad  executives  to  cut  loose  from 
Bourbon  traditions  and  take  a  lesson 
from  the  leaves  of  experience  and  pre- 
pare for  the  probable  inevitable. 

So   instead   of   ignoring   the   issue,   why 
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nut  look  to  what  has  Wen  done  and  get 
ready. 

The  coupler  is  the  natural  point  of  at- 
tachment for  the  connector,  and  the  de- 
signs now  prominently  to  the  front  arc 
arranged  to  be  fastened  to  it.  It  is,  there- 
fore, suggested  that  it  would  be  a  matter 
of  eventual  economy  for  the  railroads  to 
adopt  a  form  of  lug  to  be  cast  to  the 
bottom  of  the  coupler  head  or  shank,  to 
which  the  connector  designers  should 
fasten  their  designs.  This  will  not  only 
greatly  facilitate  the  introduction  of  the 
connector,  but  save  money  during  the 
transition  period. 

The  present  hostility  on  the  part  of 
some  interests  is  understandable,  but  why 
the  railroads  should  deliberately  ignore 
what  seems  sure  to  come  is  difficult  to 
comprehend. 

That  the  making  up  of  trains  and  all 
switching  movements  are  greatly  facili- 
tated by  the  automatic  coupler  there  is  no 
denying,  and  why  not  reason  directly 
from  analogy  and  concede  that  the  same 
savings  will  be  effected  by  an  autoitiatic 
connector. 


Careful  Crossing  Campaign 
The  united  effort  that  is  being  made  by 
the  railroad  companies  on  their  appeals 
to  automobile  associations,  chambers  of 
commerce,  the  national  highway  traffic 
associations  and  other  agencies  to  join 
with  them  in  a  united  movement  having 
for  its  object  the  conservation  of  human 
life  at  highway  grade  crossings  is  already 
making  itself  felt  in  the  lessened  number 
of  accidents  occurring  since  the  special 
campaign  beginning  on  the  first  of  last 
month  was  inaugurated.  The  absolute 
remedy  would  be  the  elimination  of  tlie 
grade  crossings.  This  is  being  done  as 
rapidly  as  possible  but  as  it  is  utterly  im- 
possible to  raise  the  means  to  accomplish 
this  in  a  short  time,  it  is  laudable  that  a 
united  effort  should  be  continued  not  for 
a  period  of  a  few  months  but  for  all  the 
year  round. 

We  are  one  with  those  who  hold  that 
the  automobilists  themselves  are  to  blame 
but  the  same  may  be  said  of  all  other 
weak-minded,  mentally  defective,  unthink- 
ing individuals  whose  actions  bring  disaster 
upon  themselves.  We  must  learn  to  take 
human  nature  as  it  is.  Motor  drivers  as 
a  class  should  not  be  looked  upon  as 
wholly  incorrigible.  Even  if  the  most 
heedless  among  them  could  be  confined  in 
public  institutions  for  a  while  and  debarred 
from  such  an  occupation  ever  afterwards 
the  effect  would  not  be  noticeable,  as  the 
young  crop  of  embryo  drivers  seem  to  be 
more  reckless  than  those  who  have  sur- 
vived some  self-imposed  catastrophe.  The 
sobering  effect  of  a  collision  is  not  soon 
forgotten. 

There  is  a  singular  weakness  in  human 
nature  that  shows  itself  in  taking  chances 
where  there  is  nothing  to  win.  It  would 
be    just    as    useless    to    enquire    what    is 


gained  by  an  automobile  driver  in  rush- 
ing heedlessly  over  a  railroad  crossing  as 
it  would  be  to  enquire  of  an  ordinary 
pedestrian  plunging  out  into  the  maelstrom 
of  ta.xi  cabs  in  a  crowded  crossing  in  a 
city  avenue.  By  the  time  he  gets  half 
way  across,  generally,  the  current  of  the 
wave  of  traffic  has  ceased  by  order  of  the 
constantly  recurring  whistle  blasts  of  the 
vigilant  police,  and  the  waiting  rush  of 
pedestrians  are  across  the  avenue  almost 
as  soon  as  the  adventurous  spirit  who 
risked  life  and  limb.  What  did  he  gain? 
Perhaps  thirty  seconds  of  time.  What 
use  did  he  make  of  the  gain?  Watch  him. 
He  is  either  rolling  a  cigarette  or  looking 
in  at  a  shop  window,  or  having  his  shoes 
polished  or  setting  his  watch  in  accordance 
with  the  time  registered  on  some  watch- 
maker's advertising  clock,  or  reading  a 
"movie"  sign,  or  looking  at  a  row  of 
straw  hats  reduced  from  some  figure  to 
soinething  lower.  It  is  of  no  conse- 
quence. He  has  a  hat  already.  What  he 
needs  is  a  new  head,  or  that  being  out  of 
the  question,  a  new  method  of  using  the 
head  he  has.  And  yet  there  are  said  to 
be  fifteen  thousand  killed  in  a  year  by 
taking  the  risk  that  he  took.  At  this  rate 
in  four  or  five  years  there  will  be  as  many 
killed  as  there  were  of  our  gallant  army 
helping  to  subdue  the  Huns. 

Something  less  than  half  this  number 
are  killed  in  automobiles  at  railroad  cross- 
ings, but  the  cause  is  the  same — the  idiotic 
impulse  to  move  through  space  in  the  face 
of  real  danger,  to  accomplish  ne.xt  to  noth- 
ing. If  one  is  really  in  a  desperate  hurry, 
something  of  pressing  importance,  some- 
thing commensurate  with  the  chances 
taken,  there  might  be  a  point  to  all  this, 
but  there  is  not  one  case  of  disaster  of  this 
kind  in  a  thousand  where  there  is  any 
pressing  call  for  haste. 

We  cannot  change  the  dumb  instincts  of 
the  lower  animals.  They  need  no  chanse. 
They  are,  generally  speaking,  fixed  and  in 
their  natural  way  unerring.  Man  is  cap- 
able of  developments.  Education  sets  him 
thinking,  and  while  there  always  will  be 
a  considerable  number  of  people  who  make 
a  poor  use  of  education,  the  general  result 
is  beneficient  in  the  development  of  those 
qualities  that  tend  towards  self-protection 
and  general  welfare.  And  so  it  is,  that  the 
railroad  companies  are  engaged  in  a  great 
and  a  good  work  in  giving  earnest  atten- 
tion in  teaching  people  to  protect  them- 
selves in  the  risks  to  life  and  limb  incident 
to  the  operation  of  titanic  forces  essential 
to  the  constantly  increasing  work  of  trans- 
portation. 


railway  iiUerests  were  well  represented. 
The  conference  agreed  unanimously  that 
there  should  be  national  uniformity  in  the 
use  of  colors  for  signals,  and  that  the 
detailed  technical  work  involved  in  bring- 
ing alx)Ut  such  uniformity  should  be  car- 
ried out  by  a  thoroughly  representative 
committee.  This  means  that  the  day  is 
not  far  off  when  red,  green  and  yellow, 
when  used  as  traflfic  signals,  will  each  have 
its  distinctive  meaning  which  will  be  uni- 
form all  over  the  country. 

Mr.  A.  11.  Rudd,  on  behalf  of  the 
American  Railway  Association,  presented 
a  paper  in  which  were  summarized  the 
general  facts  of  the  situation  affecting  the 
steam  railroads,  and  suggested  lines  along 
which  they  would  like  to  see  standardiza- 
tion progress.  While  signal  systems  of 
different  railroads  differ  in  some  respects, 
fundamentals  are  largely  standardized. 
For  the  operation  of  trains  these  include : 
red  for  danger  (stop)  ;  yellow  for  cau- 
tion ;  and  green  for  clear. 

A  paper  by  Mr.  H.  B.  Flowers  gave  the 
experience  of  the  American  Electric  Rail- 
way Association.  The  standard  use  for 
signals  in  electric  railroad  practice  is : 
red  for  stop ;  yellow  for  proceed  with 
caution ;  and  green  for  proceed  at  schedule 
speed. 

No  final  technical  decisions  were 
reached  at  the  conference,  these  being  left 
to  be  worked  out  in  detail  by  a  committee 
representing  over  40  associations  and 
about  30  manufacturers. 


Colors  for  Traffic  Signals  to  Be  Stand- 
ardized 

A  conference  on  the  standardization  of 
colors  for  traffic  signals  was  recently  held 
in  New  York  under  the  auspices  of  the 
American  Engineering  Standards  Com- 
mittee,   among   others   steam   and   electric 


New     Equipment     Orders     Largest     in 
Many    Years 

Since  the  beginning  of  the  year  the 
railroads  have  placed  orders  for  a  total 
of  77,053  freight  cars,  1,195  passenger 
cars  and  460  locomotives.  These  pur- 
chases are  larger  than  those  in  several 
years,  and  the  orders  for  new  freight 
cars  are  in  excess  of  those  placed  in 
the  first  five  months  of  any  year  since 
1912.  In  the  whole  year  of  1921  only 
23,346  new  freight  cars  were  ordered 
for  domestic  use,  and  in  1920.  84,207, 
which  number  the  orders  of  this  year 
will  soon  exceed.  In  1919  the  total 
year's  purchase  of  freight  cars  was  22,- 
062.  and  in  1917,  79,367.  In  1912  the  total 
for  the  year  was  234,078,  and  in  1916, 
170,054  cars.  Orders  for  1922  to  date  are 
considerably  ahead  of  those  in  1916,  as 
in  the  first  five  months  in  that  year  orders 
totaled  only  49,551. 

The  total  number  of  passenger  cars 
ordered  to  date  has  been  1,195;  in  1916 
the  orders  placed  in  these  months 
amounted  to  only  736  cars. 

Orders  for  new  locomotives  have  not 
been  as  numerous  in  comparison  with  other 
years  as  have  those  for  other  kinds  of 
rolling  stock.  The  460  locomotives 
ordered  since  January  1  compare  with 
1,315  for  the  first  five  months  in  1916, 
which  year  was  the  best  since  1913. 
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Landis  New  Type  Automatic  Screw 
Cutting  Machine 


The  Landis  Machine  Company  have  re- 
cently placed  on  the  market  a  new  type 
automatic  screw  cutting  die  head  for  ap- 
plication to  turret  lathes  and  hand  screw 
machines.  This  die  head  is  different  in 
design  from  other  heads  of  this  type  in 
that  the  chasers  are  supported  on  the  face 
of  the  head.  This  permits  of  easy  access 
to  the  chasers  when  it  is  necessary  to  re- 
move them  for  grinding  and  changing 
from  one  size  to  another.  It  is  made  of 
steel  and  its  sturdy  construction  insures  a 
long  life  of  hard  service.  The  head  is  ap- 
plicable to  practically  all  makes  of  screw 
machines  and  turret  lathes  which  have 
sufficient  space  to  swing  heads  of  these 
diameters.  The  head  is  opened  automati- 
cally by  retarding  the  forward  motion  of 
the  carriage  and  is  closed  by  hand. 

It  is  locked  by  the  engagement  of  two 
hardened  cylindrical  lock  pins  in  hardened 
bushings.  The  roughing  and  finishing 
cuts  are  obtained  on  the  \%  in.,  2  in.  and 
3  in.  heads  by  the  movement  of  the  lock 
pin  lever.  When  cutting  threads  in  one 
pass  both  lock  pins  are  engaged.  When 
cutting  threads  in  two  passes  both  lock 
pins  are  engaged  during  the  first  cut  and 
for  the  second  cut  one  lock  pin  is  engaged. 
This  is  controlled  by  the  lock  pin  lever. 

The  head  is  adjusted  to  size  by  means 
of  an  adjusting  screw,  which  engages  the 
head  body.  Since  the  operating,  adjust- 
ing and  closing  rings  remain  in  a  fixed 
position  when  the  head  is  closed  the  rotat- 


1';  IN..  :  IN.  AND  3  IN.  AUTOM.\TIC 
HEAD 

ing  of  the  head  body  within  these  rings 
gives  the  diameters  within  the  range  of 
the  head.  It  is  graduated  for  all  sizes  of 
bolts,  both  right  and  left  hand,  and  right 
hand  pipe  within  its  range.  To  adjust  the 
154  in.,  2  in.  and  3  in.  heads  for  left  hand 
threading,  reverse  the  position  of  the  lock 
pin  lever  in  relation  to  its  position  for 
right  hand  threading. 

The  chaser  holders  and  trunnions  on  the 


5^  in.  and  1-s  in.  automatic  heads  are  in- 
tegral. The  one  set  of  chaser  holders  fur- 
nished with  the  head  will  be  suitable  for 
threading  bolts  and  pipe  within  its  range. 
When  pitches  and  diameters  other  than 
U.  S.,  "V."  S.  I.,  Whitworth  and  Broggs 
standards  are  to  be  threaded,  special  chaser 


H  IN.  AND   ^   IN.  AUTOMATIC  HEAD 

holders    with    trunnions    integral    will    be 
supplied. 

The  chaser  holders  and  trunnions  fur- 
nished with  the  1%  in.,  2  in.  and  3  in. 
automatic  die  heads  are  separate.  Unless 
otherwise  specified  the  die  heads  will  be 
furnished  with  right  hand  bolt  chaser 
holders  for  cutting  U.  S.  standard  diam- 
eters and  pitches.  If  these  heads  will  be 
required  for  threading  pipe  for  cutting  S. 
A.  E.  diameters  and  pitches,  or  diameters 
and  pitches  other  than  U.  S.,  "V.,"  S.  I., 
Whitworth  and  Briggs  standards,  the 
proper  chaser  holders  will  be  supplied. 
This  type  of  head  employs  the  Landis  long 
life  chaser.  These  heads  will  be  furnished 
with  shanks  to  meet  individual  require- 
ments. 


Detroit  River  Bridge 

Development  of  the  plans  for  the  De- 
troit-River bridge  to  connect  Detroit, 
Mich.,  with  Windsor,  Ont.,  a  project 
that  has  been  under  consideration  for 
the  last  two  years,  has  progressed  so 
far  that  the  outstanding  features  of  the 
proposed  structure  are  now  made  public. 
A  span  of  1,803  feet  from  center  to 
center  will  be  required  with  towers 
330  feet  in  height  from  the  base.  The 
plan  has  been  adopted  to  the  require- 
ment of  construction  in  two  stages,  the 
highway  deck  to  be  built  first  and  the 
railway  deck  to  be  added  later.  The 
towers  will  be  of  steel,  consisting  each 
of  four  posts  in  the  vertical  planes  of 
four  pair  of  cables.  The  breadth  of  the 
upper  vehicular  roadways  and  pathways 


are  28  feet  for  the  roadways  and  9  feet 
for  the  pathways.  The  two  railways 
on  the  lower  portion  of  the  bridge 
have  each  a  space  of  36  feet  in  width, 
adapted  for  double  tracks  in  each,  with 
an  intercostal  space  for  bracing  between 
the  inner  towers  of  21  ft.  6  ins.  Mak- 
ing the  entire  width  of  the  structure 
93  ft.  6  ins.  Compared  with  other 
bridges  in  this  country,  the  Brooklyn 
bridge  has  a  span  of  1,595  ft.,  width 
86  ft.,  height  of  towers  272  ft.  Williams- 
burg bridge  span  1,600  ft.,  width  118  ft., 
height  of  towers  332  ft. 

The  unprecedented  span  length  and 
the  high  load  capacity  necessary  for 
the  service  to  be  carried  made  the  de- 
sign a  difficult  problem.  The  promoters 
have  obtained  the  necessary  authority 
from  the  United  States  Congress  and 
the  Dominion  Parliament,  through  the 
granting  of  charters  to  a  United  States 
and  Canadian  company  for  the  con- 
struction of  the  bridge,  and  these  com- 
panies have  been  organized  for  joint 
action.  Arrangements  have  also  been 
made  to  sell  the  bonds  and  stock.  In 
the  meantime  an  advisor^'  board  of  en- 
gineers has  been  formed,  comprising 
G.  H.  Pegram,  Prof.  W.  H.  Burr,  C.  N. 
Monsarrat  and  Prof.  C.  R.  Young.  The 
drawings  of  the  design  and  completed 
details  have  been  prepared  by  C.  E. 
Fowler,  chief  engineer,  and  D.  B.  Stein- 
man,  assistant  to  the  chief  engineer. 


Automatic   Train   Control 

On  June  15  final  orders  were  issued 
by  the  Interstate  Commerce  Commis- 
sion to  49  of  the  principal  railroads 
of  the  country  to  establish  automatic 
train  control  devices  on  5,000  miles  of 
their  lines  before  January  1,  1925.  The 
commission  declared  that  the  art  of  au- 
tomatically controlling  trains  had  long 
since  passed  the  experimental  stage. 

Last  January  the  commission  served 
notice  on  the  railroads  concerned  that 
it  intended  to  require  the  installation 
of  automatic  train  control  devices  along 
stated  portions  of  their  lines  unless 
managements  could  demonstrate  that 
the  policy  was  undesirable.  A  series 
of  hearings  were  conducted,  at  which 
the  roads  entered  some  protests  against 
compulsory  installation,  while  manufac- 
turers of  devices,  and  also  some  rail- 
road officials,  presented  evidence  to 
show  that  the  installations  were  feasible 
and   necessary. 

The  commission  in  deciding  the  issue 
held  that  devices  for  stopping  trains 
entirely  or  controlling  them  when  they 
entered  danger  zones  had  been  shown 
to  be  practicable  and  economic.  An  in- 
cidental estimate  was  made  that  equip- 
ping a  single-track  road  and  necessary 
rolling  stock  for  automatic  control 
under  one  type  of  device  would  cost 
approximately  $1,500  a  mile. 
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Some  Recent  Developments  in  Gasoline  Driven  Railway 


Self-propelled  railway  cars,  as  is  known, 
have  hccii  in  use  for  a  considerable  number 
of  years,  but  not  to  wide  extent.  In  fact, 
one  of  the  larger  makers  discontinued  pro- 
duction during  the  period  of  the  war,  al- 
though the  need  for  mechanically  success- 
ful units  is  probably  greater  than  ever 
before  in  the  history  of  railroading.  In 
consequence  of  this  need,  the  subject  has 
received  an  encouraging  impetus  recently 
and  if  there  is  progress  along  right  lines, 
accomplishments  should  be  very  con- 
siderable and  of  early  realization. 

The  gasoline  engine,  as  a  prime  mover 
is  attracting  the  widest  attention  from  de- 
signers and  users  of  equipment  and  it  ap- 
pears quite  clear  further  development  will 
be  cliiefly  through  its  use,  although  light 
weight  Diesel  type  machines  may  offer 
competition  and  also  steam  is  not  out  of 
the  running. 

As  in  previous  developments  of  self- 
propelled  rail  cars,  two  forms  of  transmis- 
sion of  power  from  the  engine  to  the 
wheels,  and  axles  are  prominent.  While 
gasoline-mechanical  drive  is  at  present 
in  the  fore-front,  there  is  renewed  interest 
and  endeavor  to  revive  the  gas-electric 
system  along  new  lines,  embodying  lighter 
construction  and  less  power  than  formerly- 
used. 

Many  railroad  men  have  been  extremely 
doubtful  about  the  success  of  a  single  pair 
of  wheels  operating  on  rails  at  speeds  nec- 
essary for  passenger  service.  It  can  be 
stated,  however,  that  the  greatest  success 
has  resulted  and  over  a  sufficient  period 
of  time  to  demonstrate  there  is  nothing  to 
be  feared  in  the  trailing  of  a  single  pair  of 
wheels  under  a  car  of  this  sort.  It  is  not 
recommended,  of  course,  that  cars  be 
operated  at  high  speed  in  reverse  motion, 
but  even  so,  it  has  not  come  to  notice  that 
any  difficulty  has  been  experienced  in  back- 
ing six  wheel  rail  cars ;  the  usual  backing 
movements  being  under  speeds  of  25  miles 
per  hour. 

Very  casual  investigation  of  the  opera- 
tion of  six  wheel  rail  cars  shows  low 
operating  cost  per  mile.  Cars  built  on 
two  to  three  ton  chassis  have  a  gas  con- 
sumption of  eight  to  eleven  miles  per  gallon 
and  cars  built  on  five  ton  chassis  a  con- 
sumption of  from  four  to  six  miles.  The 
consumption,  of  course,  depends  on  at- 
mospheric temperature,  length  of  run, 
loading,  grades  and  especially  speed. 
Maintenance  should  not  exceed  five  cents 
per  mile  on  the  smaller  car  or  eight  cents 
per  mile,  on  the  larger  one,  over  a  period 

*Abstract  of  a.  paper  read  at  the  May  meeting 
of  the  New  York  Railroad  Club,  by  W.  L.  Bean, 
Mechanical  Assistant  to  the  President  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Com- 
pany. 


Passenger  Cars* 

uf  time.  Other  operating  and  maintenance 
costs  depend  on  local  conditions,  partic- 
ularly as  to  wages.  One  man  is  required 
for  the  mechanical  operation  of  the  car  but 
whether  he  can  handle  the  collection  of 
tickets  and  the  performance  of  such  other 
duties,  depends  altogether  on  local  condi- 
tions and  each  railroad  man  can  figure  that 
out  for  himself.  First  cost  of  a  car  of  the 
smaller  type  is  usually  around  $9,000,  and 
of  the  larger  car,  around  $16,000,  depend- 
ing on  the  refinements  of  construction  of 
chassis  and  body,  and  particularly  whether 
or  not  the  body  is  built  for  severe  or  mild 
weather  conditions. 

From  the  standpoint  of  successful  auto- 
motive rail  equipment  operation,  it  appears 
lietter  to  avoid  the  attachment  of  any  draft 
gear,  with  its  attendant  operating  devices, 
because  of  the  weight  necessitated  for 
meeting  existing  requirements  governing 
such  appliances.  A  simple  arrangement 
for  permitting  the  towing  in  of  a  vehicle  if 
it  becomes  disabled  appears  the  most  prac- 
ticable arrangement  at  the  present  state 
of  development. 

The  use  of  trailers  on  standard  roads 
furthermore  may  raise  questions  in  regard 
to  the  nimiber  of  men  required  in  the  crew 
and  thereby  disrupt  plans  and  estimates 
with  respect  of  economies  versus  steam. 
Under  many  conditions,  a  train  consisting 
of  two  or  more  cars  with  a  seating  capacity 
of  perhaps  sixty  (60)  people  and  with  a 
small  baggage  compartment,  would  be  un- 
handy to  operate  around  terminals  as  com- 
pared with  the  same  capacity  in  a  single 
car,  particularly  if  the  single  car  operated 
in  either  direction. 

This  double  end  operation  feature  is  cer- 
tain to  attract  increasing  interest  and  there 
are  strong  indications  and  in  fact,  assur- 
ances by  some  automotive  manufacturers 
that  successful  double  end  control  mechan- 
ism can  be  applied  so  that  a  single  car  can 
be  operated  with  equal  facility  and  speed 
in  either  direction  and  therefore  be  used 
in  shuttle  service  in  the  same  manner  as 
a  trolley  car.  Operating  men  can  appre- 
ciate what  this  would  mean  in  many 
terminals  in  comparison  with  operating 
any  train,  steam  or  otherwise,  of  more 
than  one  unit. 

Any  consideration  of  the  expense  of 
self-propelled  cars  should  constantly  carry 
with  it  the  many  factors  involved,  begin- 
ning with  first  cost  of  the  vehicle  and  the 
attendant  charges  for  interest  on  invest- 
ment, taxes,  insurance,  depreciation,  opera- 
tion and  maintenance.  Equipment  pro- 
vided for  a  given  service,  therefore,  should 
cost  the  minimum,  from  first  to  last.  Any- 
thing provided  at  a  greater  cost  than  a 
reasonable  minimum,  of  course,  decreases 


the  tangible  benefits.  One  does  not  have 
to  delve  into  this  subject  very  far  to  dis- 
cover that  as  one  increases  the  size  of 
vehicles  with  larger  gas  engines,  etc., 
the  margin  of  profit  rapidly  decreases. 
Also,  the  steam  locomotives  and  cars  now 
in  use  usually  have  little  or  no  book  value 
and  comparative  fixed  charges  on  equip- 
ment may  easily  be  to  the  disadvantage  of 
gasoline  propelled  vehicles. 

Some  of  the  rail  cars  now  in  operation 
require  only  about  IJ^  to  2  brake  horse- 
power per  passenger  seat  provided.  If  one 
gets  into  heavier  types  of  construction  so 
that  the  weight  runs  up  faster  per  addi- 
tional unit  of  capacity,  then  the  cost  of 
construction  and  all  of  the  charges  down 
the  line  increase  proportionately  so  that  if 
one  is  not  careful,  an  addition  of  as  low 
as  25  or  30%  in  carrying  capacity  may  in- 
crease the  final  cost  from  75  to  100%. 

So  far  as  is  known,  no  one  has  designed 
and  constructed  a  modern  gasoline  engine, 
particularly  for  rail  car  operation.  In 
consequence,  although  results  have  been 
generally  satisfactory  with  4-cylinder 
vehicles,  it  is  very  necessary  in  developing 
engines  for  the  larger  rail  cars,  where 
more  cylinders  are  used  that  engineers 
thoroughly  study  and  understand  the  con- 
ditions of  rail  car  operation  and  adapt 
their  designs  to  the  requirements  thereof. 
There  must  be  smoother  running  with  less 
noise  and  vibration  in  order  to  have  the 
quietness  desired.  The  six-cylinder  type 
of  engine,  of  course,  would  be  far  superior 
to  the  four.  There  must  be  design  from  a 
standpoint  of  sufficient  ruggedness  and  re- 
liability to  enable  meeting  the  schedule 
service  of  railroad  operation  without  too 
much  expense  for  current  inspection  and 
maintenance.  The  requirements  on  gaso- 
line engines  in  rail  car  operation  are 
usually  more  continuous  and  more  severe 
than  the  operation  of  engines  on  high- 
way vehicles.  It  is,  therefore,  necessary 
for  instance,  to  arrange  more  generous 
cooling  surfaces  in  the  radiators  than  are 
provided  in  auto  trucks.  In  order  that 
there  may  not  be  delays  from  failure  of 
auxiliaries,  it  is  necessary  to  give  atten- 
tion to  having  dual  facilities  such  as 
double  ignition.  Air  brake  system  must 
be  light,  as  quiet  as  possible,  and  of  suffi- 
cient capacity  and  thoroughly  reliable.  The 
capacity  should  be  sufficient  for  operating 
an  air  whistle  for  crossing  and  other  sig- 
nalling purposes. 

It  is  better  to  drive  on  the  front  truck 
of  the  car  than  on  the  rear,  especially  if 
the  baggage  compartment  is  in  the  front 
of  the  car  in  order  that  the  passenger 
compartment  may  be  at  the  rear  and  away 
from  the  noise  and  odor  of  the  engine. 
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One  of  the  features  of  the  gasoline 
mechanical  drive  system  of  rail  cars  re- 
quiring study,  is  the  matter  of  engine  speed 
versus  car  speed,  not  only  from  the  stand- 
point of  economy  of  gas  engine  operation 
regarding  fuel  and  maintenance,  but  chiefly 
of  vibration.  Operation  of  the  gasoline 
engine  under  favorable  conditions  on  level 
track  or  down  grades,  where  little  power 
is  required,  should  be  at  speeds  which  do 
not  set  up  annoying  vibrations  in  the  car 
body.  This  can  be  overcome,  in  a  meas- 
ure, by  having  a  gear  ratio  enabling  the 
engine  to  produce  sufficient  power  to 
operate  the  car,  under  such  light  power 
conditions  at  engine  speeds  below  normal. 
The  tendency  is  for  operators  of  cars  to 
exceed  the  normal  engine  speed  under  such 
favorable  grade  conditions,  whereas  if  the 
gear  ratio  is  such  in  direct  drive  that  the 
car  speed  is  high  relative  to  the  engine 
speed,  the  vibration  is  much  less.  It  is 
realized  that  with  a  gear  ratio  of  this 
sort  it  would  be  necessary  to  use  one  of 
the  gear  ratios,  in  the  change  speed  box 
giving  more  torque  than  in  direct  drive 
when  operating  under  unfavorable  weather 
conditions  or  on  ascending  grades. 

This  is  one  feature  in  which  the  gas- 
electric  design  has  the  advantage;  namely, 
that  engine  speed  can  be  entirely  inde- 
pendent of  car  speed. 

The  six-wheel  design  has  demonstrated 
its  ability  to  track  well.  Because  of  tlie 
unsymmetrical  wheel  arrangement  and  the 
absence  of  a  swing  bolster  at  one  end,  cars 
of  this  design  operate  exceedingly  well 
with  lack  of  lateral  oscillation,  even  at 
speeds  in  excess  of  forty  miles  an  hour, 
on  track  which  is  not  the  best. 

Some  designers  of  automotive  rail   cars 


ha^e  absolutely  overlooked  the  necessity 
for  keeping  unsprung  weights  of  trucks 
to  an  absolute  minimum.  Even  in  some 
cases  where  four-wheel  trucks  have  been 
used,  too  much  reliance  has  been  placed 
on  the  four-wheel  versus  the  two-wheel 
truck  to  give  comfortable  riding  results 
and  excess  unsprung  weight  has  operated 
adversely. 

It  is  believed  that  in  the  last  analysis  it 
will  be  found  advisable  to  have  anti-fric- 
tion bearings  of  a  type  which  permits  the 
pressing  of  wheels  on  to  an  axle  as  is  usual 
in  railroad  practice.  If  wheels  are  pressed 
on  axles,  it  becomes  necessary  to  consider 
a  design  of  gears  which  will  permit  appli- 
cation and  removal  of  same  without  remov- 
ing wheels  from  axles.  Some  arrange- 
ments now  offered  would  require  in  the 
case  of  breakage  of  gear  housing  or  the 
renewal  of  ring  gear  on  the  axle,  to  press 
ofif  one  of  the  wheels,  which  of  course 
means  applying  a  new  wheel  or  else  re- 
moving the  axle  or  fitting  a  new  one  to 
both  wheels. 

The  problem  of  heating  cars  of  this  type 
is  considerable.  In  small  cars,  it  is  rela- 
tively easy  to  heat  through  the  use  of  ex- 
haust gases  from  the  motor  but  in  large 
cars,  seating  50  or  60  people,  especially  if 
designed  for  double  end  operation,  it  is 
not  an  easy  problem  to  solve,  and  it  may 
be  necessary  to  rely  on  a  hot  water  or  a 
hot  air  heater  but  the  provision  of  electric 
current  for  the  circulating  of  the  air  in  the 
latter  case  is  also  not  easily  arranged  in 
cars  having  mechanical  transmissions.  Of 
course,  where  exhaust  gases  can  be  con- 
veyed through  thin  gauge  steel  tubes,  heat- 
ing is  accomplished  with  minimum  weight 
and  occupation  of  space. 


At  speeds  above  twenty-five  miles  per 
hour,  wind  resistance  absorbs  a  large  part 
of  the  power  produced  by  the  engine.  The 
unit  pressure  due  to  wind  resistance  in- 
creases as  the  square  of  the  speed  while 
the  horsepower  expended  in  driving  the 
car  against  this  pressure  increases  as  the 
cube  of  the  speed.  Knowing  the  above 
laws,  it  would  seem  that  by  using  the  pro- 
jected area  of  a  car,  the  horsepower  re- 
quired to  overcome  wind  resistance  at 
various  speeds  could  be  easily  calculated. 
This  is  not  the  case  because  the  contour 
of  the  surface  of  the  car  displacing  the  air 
determines  the  resistance  and  thus  the 
power. 

The  continued  operation  of  steam  trains 
to  handle  30  or  40  passengers  or  less  and 
small  amounts  of  baggage,  mail  and  ex- 
press, is  wasteful  and  therefore  should  be 
supplanted  by  more  efficient  equipment. 
Existing  gasoline  cars  can  handle  the  traffic 
offered  on  many  light  lines  of  road  but 
occasional  spurts  requiring  the  seating  of 
60-75  people  create  a  need  for  a  larger  car 
which  need  should  be  met.  In  many  cases, 
the  change  from  expensive  steam  locomo- 
tive to  cheap  gasoline  car  operation,  hinges 
on  the  production  of  the  larger  capacity 
self-propelled  vehicle.  The  small  gasoline 
cars  built  on  m.odified  highway  chassis  are 
exceedingly  satisfactory  to  the  extent  of 
their  capacity.  Surely  American  engineers 
can  increase  that  capacity  50%  to  75%  with 
corresponding  efficiency,  reliability  and 
economy  of  operation.  If  the  carriers  and 
manufacturers  get  together  properly,  the 
problem  can  be  solved  and  without  either 
party  hazarding  funds  of  such  extent  that 
they  are  worth  considering  in  view  of  the 
benefits  possible. 


A  Rolling  Roll  of  Honor 

Locomotive  Engineers  Honored  on  the  Canadian  Pacific 


The  naming  of  locomotives  beginning 
with  Stephenson's  "Rocket"  was  a  start 
in  the  right  direction,  but  as  the  number  oi 
locomotives  increased,  the  titles  ran  into 
absurdities.  "The  Iron  EHike."  was  not  so 
bad,  but  when  the  names  of  princes  and 
lords  and  other  parasites  were  emblazoned 
on  the  engine  cab,  where  real  work  was 
being  done,  the  nomenclature  was  carica- 
ture, of  the  coarsest  kind.  The  names  of 
what  were  known  as  big  railroad  men 
were  not  considered  inappropriate,  but  thi' 
constant  changes  among  them  made  the 
engines  look  like  fugitives  from  justice 
who  changed  their  names  for  some  mys- 
terious reason,  The  simple  numerical  ap- 
pellation may  be  said  to  fill  the  bill,  but 
if  there  is  to  be  any  naming  at  all  the 
Canadian  Pacific  has  struck  a  happy  idea 


TACK    H.XRTNKY    AT    HIS    JOB    OX    THE 
CANADIAN    PACIFIC 


of  honoring  the  engineers  who  have  served 
the  road  faithfully  for  many  years,  or  for 
exceptional  meritorious  service  in  the  use 
of  fuel  by  naming  its  engines  after  them. 
Tlie  accompanying  illustration  shows  an 
engine  thus  marked  with  the  name  of  Jack 
Hartney,  while  Jack  himself  is  shown 
seated  in  the  cab  enthroned  in  his  post  of 
duty.  We  have  seen  the  names  of  many 
ofl[icials,  especially  of  a  political  kind  em- 
blazoned on  apparently  easy  chairs,  while 
the  expected  occupants  were — elsewhere. 
When  one  sees  the  name  of  a  Canadian 
Pacific  engineer,  or  the  name  of  an  en- 
gineer of  any  other  road  who  has  adopted 
this  fashion,  glittering  on  the  engine  cab 
it  is  a  safe  guess  that  that  is  "him"  inside. 
Honors  that  are  nobly  won  can  never  te 
justly  considered  cheap. 
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Effect  of  Circulation  on  Locomotive  Boiler  Efficiency' 

By  F.  G.  Lister,  Mechanical  Engineer,  El  Paso  &  Southwestern  System 


The  bfiiclits  to  be  derived  from  posi- 
tive circulation  of  water  on  heat  trans- 
fer in  steam  boilers  has  in  years  past 
been  quite  neglected  in  steam  boiler 
design,  and  only  in  these  later  years 
has  the  sul)ject  been  given  meritorious 
study.  The  desire  to  ascertain  its  real 
value  to  the  efficiency  of  the  boiler  has 
led  to  no  small  amount  of  experiment- 
ing and  many  efforts  have  been  made 
to  create  and  improve  it  through  various 
methods,  the  later  and  most  satisfac- 
tory ones  being  to  create  more  rapid 
and  unrestricted  circulation  of  the  w.iter 
so  that  more  nearly  uniform  temper- 
ature throughout  the  boiler  w^ould  re- 
sult, and  the  effect  of  unequal  expansion 
and  contraction  of  all  parts  propor- 
tionately reduced  and  the  durability  of 
the  boiler  increased. 

Circulation  of  the  water  in  the  boiler 
is  its  flow  caused  by  its  density  differ- 
ing in  various  parts  of  the  boiler  due, 
in  part,  to  the  difference  in  temperature 
and  also  to  the  formation  of  steam 
bubbles.  The  rate  of  the  circulation 
depends  upon  the  rate  that  the  steam 
bubbles  are  formed  from  the  heating 
surfaces  and  their  unrestricted  libera- 
tion and  rising  to  the  top  forcing  the 
colder  or  heavier  water  to  settle  to  the 
bottom. 

The  theory  of  circulation  described 
by  George  H.  Babcock  in  "Steam"  is 
too  well  known  to  require  repetition. 
It  is  illustrated  by  the  application  of 
a  flame  to  one  leg  of  a  "U"  tube  sus- 
pended from  the  bottom  of  a  vessel 
filled  with  water,  the  heat  from  the 
flame   setting   up   a  positive   circulation. 

Positive  circulation,  in  addition  to 
mixing  the  hot  and  cold  water  together, 
materially  increases  the  effectiveness  of 
all  of  the  heating  surfaces  by  bringing  the 
moving  currents  directly  in  contact  with 
the  radiant  surfaces,  thus  adding  to  the 
ability  of  the  water  to  take  up  heat. 
It  also  prevents  in  a  large  measure  the 
accumulation  of  scale  forming  deposits 
in  the  boiler,  and  as  such  impurities  are 
prevalent  in  most  waters,  and  when  the 
water  is  evaporated  remain  to  incrust 
the  surfaces  of  the  boiler,  circulation 
should  without  any  question  of  doubt 
play  a  very  important  part  in  cleaning 
the  boiler  of  them,  as  incrustation  some- 
times becomes  quite  serious,  so  much 
so  that  the  transmission  of  heat  through 
the  metal  is  almost  entirely  prevented. 
Good  circulation  allows  a  hotter  fire  to 
be  carried,  which  in  turn  boils  away  the 
water  more  rapidly,  and  at  the  same 
time  reduces  the  liability  to  waste  heat 
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by  what  is  technically  known  as  priming. 

An  annoying  condition  in  a  locomo- 
tive boiler  is  the  chemical  action  set 
up,  especially  in  the  belly  of  the  shell, 
due  no  doubt  to  the  very  slow  circula- 
tion or  more  likely  lack  of  circulation 
of  the  water,  which  prevents  the  pre- 
cipitated impurities  from  being  carried 
out.  Corrosion,  which  is  a  chemical 
action  set  up  between  the  acids  in  the 
water  and  the  metal,  of  course,  varies 
quite  materially,  depending  upon  the 
composition  of  the  metal  in  the  sheets, 
and  the  nature  of  the  acids  in  the  water, 
but  can  to  a  great  extent  be  overcome 
if  the  water  can  be  kept  moving. 

In  the  earlier  designs  of  locomotives 
the  vertical  type  of  boiler  seemed  to 
prevail.  The  value  in  those  days  of 
circulation  of  the  water  in  the  boiler 
was  not  particularly  realized,  the  prin- 
cipal desire  having  been  to  create  more 
steam  by  adding  as  much  heating  sur- 
face as  possible.  This  heating  surface 
was  increased  in  various  ways,  most 
of  which  did  not  seem  to  prove  very 
effective. 

The  horizontal  type  of  boiler  suc- 
ceeded the  vertical  type  about  1840,  and 
closely  following  this  time  British 
builders  began  to  make  modifications 
in  them  in  order  to  secure  additional 
heating  surface.  Some  of  the  modifica- 
tions consisted  in  what  was  termed 
"mid-feathers,"  some  of  these  "mid- 
feathers"  being  placed  crosswise  and 
others  lengthwise  of  the  firebox.  Others 
hung  down  from  the  crown  sheet  in 
the  shape  of  pockets  or  channels,  the 
construction  being  similar  in  some  re- 
spects to  the  Nicholson  Thermic  syphon 
of  today,  except  that  they  had  no  con. 
nection   with   the   tube   sheet. 

In  the  "Development  of  the  Locomo- 
tive," by  Angus  Sinclair,  he  has  brought 
to  our  attention  numerous  attempts  to 
hasten  water  evaporation  in  the  boiler 
by  means  of  additional  heating  sur- 
faces in  both  the  boiler  shell  and  the 
firebox  and  by  more  perfect  and  rapid 
combustion.  These  might  be  considered 
as  primitive  steps  toward  the  later  de- 
velopment of  means  to  create  more  uni- 
form and  constant  water  temperatures 
in  the  boiler  through  proper  circulation. 

Tests  conducted  in  1920  by  the  Bu- 
reau of  Locomotive  Inspection,  Inter- 
state Commerce  Commission,  which 
terminated  in  the  recommendation  of 
the  Chief  Inspector  that  water  columns 
equipped  with  water  glasses  and  gauge 
cocks  be  applied  to  locomotives,  re- 
vealed without  any  question  of  doubt 
that  there  is  a  very  swift  movement 
of  the  water  up  the  sides  and  back  of 
the   firebox,   emerging   onto   the   crown 


sheet  in  fountain  or  geyser-like  effect, 
so  that  a  true  register  of  the  height 
of  the  water  in  the  boiler  could  not 
be  depended  on  where  the  water  glass 
and  gauge  cocks  were  connected  di- 
rectly  into   the   boiler. 

The  fact  has  for  many  years  been 
recognized  that  the  temperature  of  the 
water  should  be  raised  before  it  should 
come  in  contact  with  the  water  already 
in  the  boiler,  and  with  this  prevalent 
fact  in  mind  many  devices  have  been 
tried  in  an  effort  to  put  the  water  into 
tlie  boiler  at  a  high  temperature  in  order 
that  a  uniform  and  constant  thermal 
condition  might  be  created  in  the  boiler. 
On  the  "Hayes"  10-wheel  engine  built 
by  the  Baltimore  &  Ohio  R.  R.  in  1853, 
the  feed  water  entered  the  boiler  by 
checks  immediately  in  front  of  the  back 
tube  sheet,  and  was  then  conveyed  by  a 
pipe  inside  the  boiler  and  discharged 
immediately  back  of  the  front  tube 
sheet.  This  pipe  seems  to  have  been 
abandoned  for  an  open  trough,  due  to 
the  accumulation  of  sediment  in  the 
closed  pipe.  Another  device  previously 
used  consisted  of  water  pockets  placed 
over  the  boiler  check  openings  between 
the  shell  and  tubes,  training  the  water 
upwards  and  discharging  it  into  the 
boiler  near  the  surface  of  the  water. 
In  1903,  Mr.  M.  H.  Wickhorst,  of  the 
C,  B.  &  Q.  R.  R.,  proposed  a  boiler 
check  elbow  extension  consisting  of  a 
cast  iron  elbow  screwed  into  the  boiler 
check  and  turned  upward,  allowing  the 
water  to  spray  down  through  the  steam. 

Aside  from  the  supposition  that  the 
water  traveled  from  the  front  end  of 
the  boiler  along  the  bottom  of  the 
barrel,  down  the  back  tube  sheet  and 
up  the  sides  and  back  of  the  firebox, 
little  additional  attention  appears  to 
have  been  devoted  to  the  study  of  the 
true  principles  governing  the  proper 
heating  of  the  water  in  the  locomotive 
boiler  and  the  events  which  caused  the 
water  to  circulate. 

Only  since  the  subject  has  been  given 
systematic  study  has  it  been  considered 
that  positive  means  should  be  provided 
to  keep  the  water  constantly  traveling 
through  a  "trodden  path."  Angus  Sin- 
clair in  his  "Development  of  the  Loco- 
motive Engine"  says,  in  reference  to 
forcing  a  boiler  beyond  its  endurance: 
"The  inability  of  the  ordinary  firebox 
to  withstand  the  heat  of  the  high  com- 
bustion is  due  to  the  fact  that  natural 
circulation  will  not  keep  the  heating 
surface  covered  with  water  as  fast  as  it 
is  evaporated."  This  same  thought  has, 
no  doubt,  occurred  in  the  minds  of  a 
great  many,  and  has  possibly  been  the 
nucleus  around  which  the  various  later 
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methods  and  devices  have  been  de- 
veloped for  stimulating  better  circula- 
tion. 

The  Thermic  Syphon 
Among  the  various  innovations  in 
locomotive  boiler  construction  prob- 
ably none  has  created  more  attention 
than  the  Thermic  Syphon.  Results  of 
tests  conducted  during  the  last  four 
years  on  a  number  of  railroads  demon- 
strate that  this  device  has  passed  the 
experimental  stage,  and  will  probably 
be  one  of  the  standard  fixtures  in  the 
locomotive  of  the  future,  as  is  the  arch 
tube  at  the  present  time.  They  are  in 
service  now  on  twenty-seven  railroads. 
As  we  are  all  more  or  less  familiar  with 
the  design  and  construction  of  the 
Thermic  Syphon  a  detailed  description 
of  it  will  not  be  necessary. 

The  first  pair  of  syphons  went  into 
service  on  the  Chicago,  Milwaukee  & 
St.  Paul  Railroad  in  June,  1918,  and 
at  the  present  time  they  are  still  in 
service  apparently  in  approximately  as 
good  condition  as  when  installed. 

As  with  practically  all  new  devices 
it  had  to  pass  through  its  experimental 
stage,  but  now  it  appears  to  have 
reached  a  final  state  of  development. 
Located  in  the  hottest  part  of  the  fire- 
box, extending  in  triangular  form  from 
the  crown  sheet  to  the  throat  sheet,  the 
additional  radiant  heating  surface  pro- 
vided in  the  firebox  must  naturally  in- 
crease the  boiler  efficiency  propor- 
tionately, but  the  heating  surface  to  be 
effective  must  be  assisted  by  circula- 
tion of  the  water  over  same.  The  more 
rapid  the  circulation,  the  greater  amount 
of  heat  will  be  transferred  from  the  fire- 
box and  tubes  to  the  water. 

The  water  entering  the  boiler  at  the 
check  being  of  a  lower  temperature 
than  the  water  already  in  the  boiler, 
falls  to  the  bottom,  and  througl\  the 
partial  vacuum  set  up  by  the  mixture  of 
steam  and  water  traveling  up  through 
the  syphon,  sucks  this  water  into  the 
intake  channels  located  in  the  belly  of 
the  boiler,  and  connecting  with  the 
throat  of  the  syphon  at  the  throat  sheet 
carries  it  up  into  the  syphons.  As  the 
water  in  the  syphon,  which  lies  in  the 
direct  path  of  the  hottest  flames  in  the 
firebox,  evaporates,  steam  bubbles  rising 
to  the  surface,  coupled  with  the  differ- 
ence in  density  of  the  water  in  the 
syphon  and  in  the  forward  portion  of 
the  boiler,  creates  an  upward  move- 
ment of  the  water  through  the  syphon, 
syphoning  it  through  the  intake  chan- 
nels from  the  front  end  of  the  boiler 
backward  to  the  syphon  and  up  over 
the  crown  sheet  and  forward  to  the 
front  tube  sheet  again.  Its  tempera- 
ture by  this  time  should  neutralize  with 
the  other  water,  the  temperature  de- 
pending on  the  number  of  heat  units 
in  the  water,  the  velocity  of  flow,  the 
rate  at  which  steam  is  taken  from  the 


boiler,  and  new  water  injected  into  the 
boiler. 

The  fuel  economy,  the  manufacturers 
say,  resulting  from  the  water  passing 
through  the  intake  channels,  adds  to 
the  saving  effected  by  the  syphon  itself, 
due  to  the  fact  that  tube  heating  sur- 
face is  constantly  swept  by  this  flow 
of  water,  which  increases  the  heat  trans- 
fer by  assisting  in  disengagement  of 
steam  bubbles  from  the  tubes  and 
sheets,  thus  freeing  the  surfaces  of  all 
accumulations  of  steam  and  allowing  a 
close  contact  at  all  times  between  the 
water  and  heated  surface.  In  locomo- 
tives equipped  with  the  syphon,  the 
mud  deposits  collect  in  the  rear  water 
leg,  where  it  can  be  easily  washed  out. 
Results  of  tests  of  locomotives  equip- 
ped with  the  Thermic  Syphon  conducted 
on  several  railroads  indicate  an  increase 
of  from  10%  to  27%  in  the  water  evap- 
orated per  pound  of  coal,  with  a  corre- 
sponding increase  in  gross  ton  miles. 
As  in  the  arch  tube  installations  the 
brick  arch  serves  its  important  part 
with  the  Thermic  Syphon  in  increasing 
the  firebox  temperatures  and  in  making 
the  firebox  heating  surfaces  absorb 
more  heat. 

Harter  Circulator  Plate 
The  Harter  Circulator  Plate  is  one 
of  the  more  recent  developments  for 
creating  or  inducing  circulation  in  the 
locomotive  boiler.  It  is  the  invention 
of  Mr.  Charles  Harter,  mechanical  en- 
gineer of  the  Missouri  Pacific  Railroad. 
It  consists  of  a  curved  plate  extending 
horizontally  from  side  to  side  of  the 
barrel  of  the  boiler  between  the  tubes, 
reaching  backward  to  within  about  4 
inches  or  5  inches  of  the  rear  tube  sheet 
and  forward  to  within  about  30  inches 
of  the  front  tube  sheet.  Into  the  cir- 
culator plate  are  inserted  a  number  of 
2-inch  tubes  or  pipes  known  as  steam 
risers,  which  extend  upward  through 
the  tubes  and  terminate  close  to  the 
top  of  the  boiler  sheet.  These  tubes 
or  pipes  are  provided  for  the  purpose 
of  carrying  up  into  the  steam  space  the 
steam  generated  below  the  plate. 

The  object  of  the  circulator  plate  is 
to  provide  a  definite  circuit  or  path 
for  the  water  from  the  sides  and  crown 
of  the  firebox  forward  over  the  plate, 
around  the  end  and  backward  under 
the  plate  and  around  the  firebox,  from 
which  the  same  course  is  repeated  sev- 
eral times  a  minute.  Its  use,  along 
with  arch  tubes,  should  increase  its  effi- 
ciency value  very  materially.  It  is  stated 
by  Mr.  Harter  that  the  impurities  in 
the  water  are  carried  back  into  the 
water  legs,  where  they  can  be  washed 
out  or  blown  out,  and  that  the  rapid 
travel  of  the  water  along  the  tubes  and 
sheets  retains  a  clean  heating  surface 
with  a  reduction  in  scale  formation  and 
the  prevention  of  the  adhesion  of  the 
steam  to  the  metal. 


From  data  furnished  by  him  an  en- 
gine of  50,000  to  60,000  tractive  power 
equipped  with  the  plate  will  raise  steam 
to  the  required  steam  pressure  in  from 
30  to  45  minutes  less  time  than  the 
same  class  of  engine  not  so  equipped, 
and  that  from  a  series  of  comparative 
tests  conducted  a  saving  of  fuel  con- 
sumption averaged  15%. 

Feed   Water   Heater 

While  considering  means  for  assist- 
ing circulation  it  should  be  worth  while 
to  consider  the  feed  water  heater.  In 
addition  to  the  saving  of  fuel  accom- 
plished by  the  use  of  exhaust  steam  for 
heating  the  water  before  entering  the 
boiler  the  steaming  capacity  of  the 
boiler  is  increased,  due  to  the  fact  that 
the  heating  surfaces  are  relieved  of 
some  of  their  work  when  the  feed  water 
has  received  some  of  its  heat  before  it 
enters  the  boiler.  The  boiler  is  able 
to  generate  more  steam  with  the  same 
heating  surfaces  and  with  the  same 
amount  of  heat  transmitted  through 
them  when  assisted  by  the  pre-heated 
feed  water  and  at  no  expense  to  the 
boiler. 

Washout  and   Refilling   System 

While  possibly  not  considered  as  di- 
rectly responsible  for  assisting  in  the 
circulation  of  water  in  the  locomotive 
boiler,  there  is  no  other  one  apparatus 
that  does  more  to  make  circulation 
easier  and  more  effective  than  the  loco- 
motive washing  and  refilling  system 
which  is  now  quite  universally  used. 

Its  particular  advantage  (aside  from 
the  time  and  fuel  saved  in  washing  the 
boiler  and  getting  up  steam  again)  is 
in  the  even  temperatures  maintained  in 
the  boiler. 

The  longer  it  takes  to  fire  an  engine 
up  the  harder  it  is  on  the  boiler.  The 
washout  and  refilling  system  not  only 
protects  the  boiler  against  undue  strains 
caused  by  rapid  change  of  temperature, 
but  on  account  of  supplying  water  to 
the  boiler  at  close  to  boiling  point  the 
pressure  is  quickly  raised. 

A  difficulty  that  must  be  overcome  in 
rapid  circulation  in  bad  water  localities, 
where  water  is  not  treated  before  or 
after  it  enters  the  boiler,  is  the  foaming 
caused  by  the  rapid  movement  of  the 
water,  thereby  carrying  the  impurities 
along  and  holding  them  in  suspension, 
not  allowing  them  an  opportunity  to 
precipitate  and  be  deposited  at  the  mud 
ring,  where  they  may  be  easily  blown 
out. 

It  may  be  difficult  for  a  locomotive 
to  make  a  round  trip  under  such  con- 
ditions without  the  necessity  of  chang- 
ing the  water  in  the  boiler  at  each 
terminal. 

Circulation  holds  an  important  place 
in  the  safety  of  the  boiler  in  preventing 
unequal    strains    due   to    the    expansion 
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and  contraction.  It  should  also  prevent 
the  crown  sheet  from  becoming  over- 
heated in  case  the  water  level  should 
drop  below  it.  Most  explosions  of  loco- 
motive boilers  are  the  result  of  strains 
set  up  by  unequal   expansion. 


The  advantages  to  be  derived  from 
proper  circulation  may  briefly  be  sum- 
med up  as   follows: 

A  cleaner  boiler,  which  means  higher 
heat  transfer  and  more  water  evapora- 
tion  per   pound   of   fuel,   which    is   con- 


ducive to  fuel  economy  or  a  higher 
boiler  horsepower;  elimination  of  pit- 
ting, and  elimination  of  strains  due  to 
unnecessary  expansion  and  contraction; 
a  lower  maintenance  cost  and  longer 
life. 


International  Railway  Congress 

Nearly  One  Thousand  Leading  Railway  Men  Meet  in  Rome,  Italy 


As  previously  noted  the  ninth  congress 
of  the  International  Railway  .Associa- 
tion was  held  in  Rome,  Italy,  during  the 
last  two  weeks  in  April.  There  were 
nearly  900  delegates  present.  The  sub- 
jects discussed  were  divided  into  five  sec- 
tions, including:  ways  and  works,  loco- 
motives and  rolling  stock,  working,  gen- 
eral,  and   light   railways. 

In  regard  to  locomotives  and  rolling 
stock,  the  conclusions  reached  were  as 
follows : 

SUPERHEATED    STEAM. 

(a)  Superheating  is  universally  adopted 
in  the  construction  of  locomotives  for 
passenger  and  freight  trains.  It  has  not 
yet  been  exclusively  applied  to  suburban 
traffic,  but  the  results  given  in  these  serv- 
ices have  been  satisfactory,  especially 
when  the  smoke  box  dampers,  which  cuts 
off  superheating  when  the  regulator  is 
closed,   are   removed. 

(fc)  The  application  of  superheat  to 
saturated  steam  engines  may  be  advan- 
tageously done  when  these  are  in  the 
shops  for  repairs,  especially  to  powerful 
engines  of  recent  types. 

(c)  Owing  to  the  superheat,  the  use 
of  two  cylinder  single  expansion  and 
superheater  locomotives  has  increased. 
For  powerful  engines  the  preferences  of 
the  railways  are  divided  between  two- 
cylinder  single  expansion  with  super- 
heater, the  four-cylinder  compound  with 
superheater  and  the  three  or  four  cylinder 
single  expansion  with  superheater  designs. 

(rf)  The  fuel  economy  obtained  by  the 
application  of  superheat  to  the  single  ex- 
pansion engines  may  be  estimated  on  the 
average,  in  ordinary  working  conditions, 
to  be  about  10  to  20  per  cent.  This 
economy,  however,  is  very  variable,  ac- 
cording to  the  work  done  and  the  condi- 
tion in  which  the  parts  are  kept,  and  it  is 
necessary  to  be  more  particular  in  this 
upkeep  than  with  saturated  steam  engines. 

(c)  The  special  arrangements  adopted 
originally  for  the  valves  and  pistons  of 
superheat  engines  have  a  tendency  to  be- 
come more  uniform  and  simpler  and  more 
like  those  used  on  saturated  steam  loco- 
motives. On  new  locomotives  piston 
valves  are  exclusively  used  for  the  high 
pressure  cylinder  and  packings  with  slid- 
ing joints  and  outside  cooling  for  rods 
acted    on   by    live    steam.      The    area    of 


the  cylinder  relief  valves  has  also  been 
increased.  These  are  the  only  special 
arrangements,  the  necessity  for  which  has 
been   universally   recognised. 

The  same  tendency  towards  simplifi- 
cation is  apparent  in  the  instructions 
given    to   the    drivers. 

(/)  Some  administrations  use  at  the 
same  time  both  inlet  air  valves  and  by- 
pass. The  usefulness  of  this  double  ac- 
tion does  not  appear  to  be  yet  completely 
established. 

(g)  Corliss  and  similar  type  valves  and 
the  uniflow  arrangement  have  made  no 
progress. 

FEED      WATER      HEATING. 

Some  railways  have  introduced  feed 
water  exhaust  steam  injectors  on  a  large 
scale. 

The  results  which  have  been  obtained 
justify  the  extension  of  the  use  of  these 
devices. 

VARIOUS    DEVICES. 

(a)  The  trial  of  water  tube  boilers  in 
competition  with  those  of  ordinary  type 
has  made  no  progress.  Those  made  up- 
to-date  have  not  enabled  any  definite  con- 
clusions to  be  arrived  at.  Even  in  the 
most  favorable  cases  the  advantages 
found  or  anticipated  in  coal  consumption 
or  cost  of  maintenance  appear  to  be 
small. 

(&)  There  is  an  advantage  in  washing 
out  boilers  with  hot  water,  particularly 
when  it  is  necessary  that  they  should  be 
stopped  for  as  short  a  time  as  possible. 
These  washing  out  plants  with  auxiliary 
boiler  and  fixed  water  and  steam  piping 
allowing  the  recuperation  of  the  steam 
and  water  for  locomotives  are  used  to  ad- 
vantage in  certain  particular  cases,  espe- 
cially where  the  cost  of  water  is  very 
high,  but  their  price  and  complication 
seem  to  be  against  their  extensive  use  on 
systems  where  the  engines  have  fixed 
bookings. 

(c)  Brick  arches  improve  combustion, 
and   their   use   has   become   general. 

TRUCKS     OR     BOGIES,     AXLES     AND     SPRINGS. 

On  this  subject  there  was  much  di- 
versity of  opinion,  but  the  methods  mainly 
adopted  to  facilitate  easy  running  on 
curves  are : 

For     the     guiding     members     to     havt 


bogies,     pony     trucks     or     Bissel     bogies. 

For  the  middle  axles,  tire  flanges  to  be 
reduced    in   thickness. 

For  the  back  axles,  to  have  bogies, 
pony  trucks,   or  axles   with   side  play. 

Sliding  axles,  especially  when  fitted  in 
front  of  a  locomotive  that  generally  trav- 
els in  one  direction,  should  be  fitted  with 
a  sensitive  centering  arrangement,  which 
may  be  either  spring  or  gravity  controlled, 
but  the  latter  method  appears  simpler, 
and  more  certain  in  its  action.  Whether 
there  should  be  an  initial  effort  to  over- 
come or  not  is  open  to  question,  but  prob- 
ably the  majority  favor  the  opinion  that 
there  should  be. 

Bissel  bogies  are  not  used  sufficiently 
universally  to  enable  conclusions  to  be 
formed  about  them,  but  Bissel  trucks 
would  doubtlessly  benefit  by  being  sim- 
plified, and  the  length  of  the  tail  piece 
should  be  fixed  so  that  the  axle  is  normal 
to  the  track  or  curves. 

For  suspension,  on  the  drivers  and 
coupled  wheels,  laminated  springs  of 
moderate  flexibility  are  perhaps  the  best, 
as  the  friction  between  the  plates  has  a 
braking  action  which  reduces  the  ampli- 
tude and  duration  of  the  vibrations  and 
oscillations. 

Side  compensating  levers  are  especially 
advantageous  on  poor  track  or  sinuous 
lines.  They  should  have  sufficient  points 
of  suspension  to  reduce  rolling  oscillation. 
On  good  track  they  are  probably  not 
worth  the  extra  expense  and  trouble  en- 
tailed   in    their    provision    and    upkeep. 

Balance  weights  for  balancing  the  re- 
ciprocating parts  of  the  motion  should  be 
as  light  as  possible,  so  as  to  diminish 
shock  to  the  road. 

LIQUID     FUEL    ON     LOCOMOTIVES. 

There  are  no  mechanical  difficulties  in 
the  adoption  and  use  of  liquid  fuel  for 
locomotives.  The  question  of  cost  both 
of  the  fuel  and  maintenance  makes  its 
use,  however,  prohibitive,  except  in  cer- 
tain localities,  and  these  are  so  restricted 
that  the  subject  is  not  recommended  for 
discussion  by  a  further  session  of  the 
Congress. 

The  question  of  the  use  of  liquid  fuel 
in  conjunction  with  internal-combustion 
engines  on  locomotives,  is,  however,  one 
of  more  general  interest,  and  might  with 
advantage  be  considered. 
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Shop   Kinks   in   Use   on   the  Chesapeake  &  Ohio 


The  Chesapeake  &  Ohio  R.  R.  has  re- 
cently adopted  a  method  of  marking  ma- 
terial, kept  in  store  for  repairs,  that  bids 
fair  to  effect  a  considerable  saving  in 
labor  and  the  time  of  procuring  the  neces- 
sary supplies  required  in  the  shop  and 
roundhouse. 

The  usual  storehouse  and  wharf  has 
had  all  of  the  requisites  of  order  and  neat- 
ness and  for  the  man  who  knows  the  gen- 
eral layout  and  the  names  of  all  of  the 
multifarious  castings  and  forgings  that 
are  located  there,  there  would  be  no  great 
difficulty  in  picking  out  what  he  was  sent 
for.  But  for  the  man  who  is  a  stranger 
to  the  layout  and  a  little  shaky  as  to  the 
names  of  the  parts,  a  good  deal  of  time 
would  be  lost  in  searching  for  what  was 
wanted  and  the  chances  of  bringing  in 
the  wrong  article  would  be  more  than 
negligible. 

In  order  to  remedy  these  difficulties  and 
facilitate  the  sfelection  of  what  is  wanted, 
a  system  of  numbering  has  been  adopted. 
Each  piece  in  the  form  of  casting,  forging 
or  assembled  parts  is  given  a  number  and 
this  number  is  stencilled  on  each  one  of 
the  castings,  forgings  or  assembled  parts. 
They  are  then  arranged  through  the  yard 
or  on  the  wharf  serially  so  that  a  glance 
at  the  number  on  any  part  will  indicate 
the  direction  to  take  to  go  to  the  part 
desired. 

Then  instead  of  telling  the  laborer  to 
go  and  get  a  steel  casting  for  the  cross- 
head  of  an  Fl  locomotive,  he  is  simply 
told  to  go  and  get  casting  No.  so-and-so. 
It  thus  becomes  possible  for  any  new 
hand  or  a  man  totally  ignorant  of  loco- 
motive or  car  parts  to  go  directly  to  the 
storage  bins  or  platforms  and  get  what 
he  has  been  sent  for  and  that  without 
delay,  mistake  or  the  asking  of  questions. 


The  handling  of  heavy  timbers  or 
planks  on  the  bed  of  the  machines  on 
which  they  are  to  be  worked  or  shaped  is 
not  always  an  easy  matter  especially 
where  the  timber  is  to  be  pushed  over  the 
table  and  against  a  powerful  rip  saw. 
The  frictional  resistance  to  the  movement 
of  the  work  can  be  greatly  lessened  by  the 
use  of  a  little  coarse  sawdust.  It  is  only 
necessary  to  sprinkle  a  handful  or  two  of 
this  material  over  the  surface  of  the  table 
before  the  timber  is  lifted  upon  it,  and  the 
small  particles  will  become  rollers  beneath 
the  work  and  make  it  possible  to  move  it 
about  with  very  much  less  efTort  thati 
would  be  required  were  it  to  rest  directly 
on  the  table  without  the  interposition  of 
these  improvised  rollers.  They  will  act 
in  essentially  the  same  manner  as  a  hand- 
ful of  small  shot  would  do,  but  a  handful 
of  fine  shot  is  not  always  available  in  a 
planing  mill  while  the  sawdust  can  be 
had  for  the  picking  up  of  the  same. 


The  washout  plugs  on  the  shell  and 
water  leg  of  a  locomotive  boiler  are  al- 
ways the  source  of  more  or  less  annoy- 
ance because  of  leakage  and  this  leakage 
is  caused  to  a  great  extent  by  the  thin- 
ness of  the  plates  into  which  they  are 
screwed,  which,  up  to  recent  times,  has 
been  an  irremediable  difficulty.  That 
time  is  now  of  the  past  and  the  American 
Locomotive  Co.  and  some  others  are  now 
welding  a  flange,  or  rather  building  a 
flange  up  about  the  outside  of  the  hole  in 
the  sheet  and  this  flange  is  reamed  out  to 
the  same  diameter  as  that  of  the  hole  and 
the  combination  is  then  tapped  at  the 
same  time  and  in  this  way  any  desired 
length  of  thread  for  the  plug  can  be  ob- 
tained. This  method  adds  something  to 
the  cost  of  the  fitting  of  the  plug  but  will 
save  it  in  the  freedom  from  annoyance 
that  it  gives  and  the  greater  security  in- 
sured to  the  holding  power  of  the  plug. 
The  beauty  of  the  scheme  is  that  its  appli- 
cation does  not  depend  upon  making  it  to 
a  new  boiler  or  firebox,  because  it  can  be 
applied  at  any  time  to  an  old  sheet  that  is 
giving  trouble  by  leaking.  In  making  re- 
pairs of  that  kind,  however,  it  will  of 
course,  be  necessary  to  build  the  new 
metal  in  over  and  fill  up  the  old  threads 
and  then  ream  out  the  whole  hole  anew, 
so  that  a  fresh  clean  thread  can  be  cut. 


There  is  an  engineering  maxim  th.it 
has  been  attributed  to  Gen.  Hickenloper, 
who  was  Sherman's  chief  or  engineers  on 
the  famous  March  to  the  Sea,  that  it  was 
always  possible  to  find  something  that 
would  do.  It  would  often  be  very  far 
from  that  which  was  desirable  or  best, 
but  it  could  be  made  to  do.  That  is  do 
the  work.  It  is  not  probable  that  many 
if  any  reader  will  ever  find  himself  in  a 
position  making  it  necessary  to  take  ad- 
vantage of  this  kink  and  it  is  offered  sole- 
ly as  an  example  of  what  can  be  accomp- 
lished with  a  kink  if  one  knows  how. 

The  place  was  away  from  a  source  of 
supply  and  in  the  woods  where  a  boiler 
was  in  use.  It  became  necessary  to  tap 
a  half-inch  pipe  /into  the  boiler  and 
though  the  pipe  was  there  there  were  no 
taps  and  no  drills,  but  there  was  the 
length  of  pipe  and  a  set  of  pipe  dies. 
There  was  no  forge  but  there  were  ham- 
mers, a  cold  chisel,  a  file  or  two,  some  old 
wire,  a  pipe  wrench,  a  discarded  pair  of 
shoes,  the  remnants  of  an  old  and  dis- 
carded stove  and  a  wornout  wheel  for  the 
saw  carriage.  Not  exactly  the  supplies 
that  would  be  chosen  for  the  work  in 
hand. 

The  first  thing  done  was  to  make  a 
tap.  A  thread  was  cut  on  a  piece  of  pipe 
and  it  was  cut  ofT  to  a  length  of  about 
five  inches.  The  threads  were  then  filed 
into    the    form    of    a    tap    by    cutting    the 


usual  grooves.  The  old  stove  was  care- 
fully cut  into  small  plates  so  that  these 
pieces  could  be  laid  together  to  form  a 
small  box  with  an  inside  capacity  a  little 
larger  than  the  size  of  the  nipple  that  had 
l_>een  cut.  The  pieces  were  bound  to- 
gether with  the  wire  and  nipple  placed 
therein  and  packed  all  about  with  the  bits 
of  leather  cut  from  the  old  shoes,  and  the 
casehardening  box,  thus  improvised,  was 
put  in  the  firebox  of  the  boiler  and  kept 
at  a  red  heat  until  it  was  thought  that  the 
casehardening  of  the  nipple  had  been  com- 
pleted. Meanwhile  the  cold  chisel  had 
been  hammered  into  a  cape  chisel  using 
the  hub  of  the  old  wheel  as  an  anvil. 

With  this  cape  chisel  a  hole  was  cut  in 
the  boiler  after  the  casehardening  of  the 
nipple  had  been  completed,  and  that  hole 
was  filed  to  an  approximation  to  round- 
ness. It  was  a  Sunday  morning  when 
this  last  piece  of  work  was  started  and  a 
failure  to  accomplish  the  task  meant  the 
disablement  of  the  boiler,  for  it  would 
be  useless  with  a  hole  big  enough  to  take 
a  half-inch  pipe  cut  in  the  sides.  To 
say  that  the  casehardened  tap  was  used 
gingerly  and  babied  as  no  tap  had  ever 
been  babied  before,  is  to  put  it  mildly. 
But  by  the  most  careful  manipulation,  and 
constant  backing  out  to  clear  the  chips 
and  clean  the  hole  it  was,  at  last,  driven 
through  and  a  full  thread  cut  in  the  plate. 

When  the  pipe  was  screwed  in  and  the 
boiler  filled  there  was  a  small  leak  as  was 
to  have  been  expected,  but  a  little  judi- 
cious calking  stopped  that,  and  the  job  was 
complete,  to  the  great  mental  relief  of  the 
man  who  had  assumed  the  responsibility 
for  the  work.  It  was  just  another  ex- 
emplification of  the  adage  that  it  is  al- 
ways possible  to  find  something  that  will 
do. 


Japanese  Railway  Buys  New  Equipment 

The  Westinghouse  Electric  and 
Manufacturing  Company  announces 
that  it  has  received  an  order  for  motor 
car  and  sub-station  equipment  from  the 
Chichibu  Railways  which  operate  in  the 
vicinity  of  Tokio,  Japan.  A  large  part 
of  this  new  equipment  will  be  a  dupli- 
cate of  the  large  order  shipped  from 
the  Westinghouse  Company's  plant  at 
East  Pittsburgh  to  the  Chichibu  Rail- 
way during  the  past  year.  The  original 
equipment  on  its  initial  operation  over 
the  1200-volt  direct  current  lines  of  the 
Imperial  Government  Railways  with 
which  the  Chichibu  Railway  connects, 
drew  many  commendable  remarks  from 
the  electrical  engineers  and  railway 
operators  of  Japan  and  there  is  no 
doubt  that  the  appreciation  of  these  men 
for  great  possibilities  in  railroad  elec- 
trification has  led  them  to  increase  the 
original  equipment. 
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Notes    on    Domestic    Railroads 


Locomotives 

The  Central  Xew  England  has  placed  an 
order  tur  20  switching  locomotives  of  the 
0-8-0  type  witfi  the  American  Locomotive 
Company. 

The  Atlantic  Coast  Line  is  having  80 
Pacific  type  locomotives  built  by  the 
Baldwin    Locomotive    Works. 

The  Patagonian  Railway  has  ordered 
25  Mikado  type  locomotives  from  the 
Baldwin    Locomotive   Works. 

The  Chicago  &  Northwestern  has 
ordered  20  Mikado  type  locomotives, 
20  six-wheel  switching  locomotives  and 
10  Pacific  type  locomotives  from  the 
.American   Locomotive   Company. 

The  Lehigh  Valley,  with  a  view  to 
modernize  its  limited  eciuipmcnt,  is 
having  general  repairs  made  and  super- 
heaters installed  on  14  ten-wheel  loco- 
motives in  the  Dunkirk  shops  of  the 
American  Locomotive  Company. 

The  Western  Maryland  is  having  20 
locomotives,  including  Pacific,  Mallet 
and  Consolidation  types,  repaired  at  the 
shops  of  the  Baldwin  Locoinotive 
Works. 

The  .Akron,  Canton  &  Youngstown  has 
also  ordered  2  Consolidation  type  loco- 
motives from  the  Baldwin  Locomotive 
Works. 

The  Brownell  Improvement  Company, 
Chicago,  has  ordered  two  4-wheel  loco- 
motives from  the  Baldwin  Locomotive 
Company. 

Passenger  Cars 
The  Atlantic  Coast  Line  has  ordered 
120  express  cars  and  10  coaches  from 
the  Bethlehem  Shipbuilding  Corpora- 
tion. The  construction  is  in  progress 
at  the  Harlan  plant. 

The  New  York,  Chicago  &  St.  Louis 
has  placed  an  order  with  the  Pullman 
Company  for  five  steel  coaches  and  two 
baggage  cars. 

The  Chesapeake  &  Ohio  has  placed 
orders  with  the  Pressed  Steel  Car  Com- 
pany for  22  undivided  coaches,  8  di- 
vided coaches,  8  combination  passenger 
and  baggage,  5  express  with  automobile 
doors,  and  20  straight  express  cars. 

The  Southern  has  ordered  40  steel 
passenger  coaches,  10  steel  combination 
passenger  and  baggage  cars  and  25  steel 
baggage  express  cars  from  the  Pullman 
Company,  and  25  steel  postal  cars  from 
the  American  Car  &  Foundry  Company. 
The  Interborough  Rapid  Transit  Com- 
pany has  ordered  100  new  cars  from  the 
Pullman  Company  with  an  option  on  ad- 
ditional orders. 

Freight  Cars. 

The  Baltimore  &  Ohio  Railroad  Com- 
pany   has    placed    orders    for    1.000    steel 


hopper  car.s  and  1,000  steel  gondola  cars 
with  the  Pressed  Steel  Car  Company,  to 
be  built  at  tlieir  plants  in  tlie  Pittsburgh 
district,  also  1,000  steel  hopper  cars,  coke 
cars  to  be  built  by  the  Standard  Steel 
Company  at  the  Curtis  Bay  plant,  Balti- 
more, Md.,  and  the  Cambria  Steel  Com- 
pany 1,000  70-ton  steel  46- foot  drop-end 
,u;ondolas  to  be  built  at  Johnstown,  Pa. 

The  Atchison,  Topeka  &  Santa  Fe  has 
ordered  2.(XX)  box  cars,  1,000  of  which  are 
being  built  by  the  Pullman  Company,  500 
tiy  the  American  Car  &  Foundry  Com- 
pany, and  500  by  the  Standard  Steel  Car 
Company. 

The  Roxana  Petroleum  Corporation,  St. 
Louis,  Mo.,  has  ordered  25  insulated  tank 
cars  of  40-tons'  capacity  from  the  Gen- 
eral American  Tank  Car  Corporation. 
The  cars  will  have  a  capacity  of  8,000 
gallons  each. 

The  Pennsylvania  Salt  Manufacturing 
Company,  Philadelphia.  Pa.,  has  ordered 
10  chlorine  cars  of  15-tons'  capacity 
equipped  with  40  ton  trucks  for  the  Gen- 
eral  American   Tank   Car  Corporation. 

The  Qiesapeake  &  Ohio  has  ordered 
500  ventilated  box  cars  of  40  tons'  capacity 
from  the  Newport  News  Shipbuilding  & 
Dry   Dock   Company. 

The  Seaboard  .'\ir  Line  has  ordered  900 
steel  underframe  ventilated  box  cars  of 
40  tons'  capacity  from  the  Pressed  Steel 
Car  Company,  and  100  phosphate  cars  of 
50  tons'  capacity  from  the  Magor  Car 
Corporation. 

The  Illinois  Central  has  awarded  con- 
tracts for  repairs  to  2,600  box  cars  as 
follows :  800  to  the  Pullman  Company ; 
1,300  to  the  Streator  Car  Company;  and 
500   to   the   Interstate   Car   Company. 

The  Atlantic  Coast  Line  has  purchased 
700  box  cars  from  the  Standard  Tank 
Car   Company. 

The  Erie  has  awarded  a  contract  for 
repairs  to  1,000  box  cars  with  the  Stand- 
ard Steel  Car  Company,  and  500  box 
cars  to  be  repaired  by  the  Illinois  Car 
Company. 

The  Pere  Marquette  has  ordered  500 
box  cars  from  the  Pressed  Steel  Car  Com- 
pany. 

The  Seaboard  Air  Line  has  ordered  900 
steel  underframe  ventilated  box  cars  of 
40  tons  capacity  from  the  Pressed  Steel 
Car  Company,  and  100  phosphate  cars  of 
50  tons  capacity  from  the  Major  Car  Cor- 
poration. 

The  Tennessee  Centra!  has  ordered  350 
gondola  cars  from  the  Western  Steel  Car 
&  Foundry  Company. 

The  Missouri  Kansas  &  Texas  has  or- 
dered 200  refrigerator  cars  of  40  tons 
capacity  from  the  General  American  Car 
Company. 

The  New  York,  Chicago  &  St.  L^uis  has 


ordered  1,000  automobile  box  cars  from 
the  Illinois  Car  &  Manufacturing  Com- 
pany. 

The  Wabash  has  orderd  2,050  comiwsite 
gondola  car  bodies  of  50  tons  capacity 
from  the  General  American  Car  Company, 
and  1,500  steel  underframe  automobile 
cars,  40  ft.  in  length  and  40  tons  capacity, 
750  from  the  American  Car  &  b'oundry 
C<inip:iny,  and  750  from  the  Pullman  Com- 
pany. 


Railroad   Buildings   and   Tools 

The  Michigan  Central  has  awarded  a 
contract  to  the  Rol)€rts  V.  Schaefer  Com- 
pany, of  Chicago,  for  the  construction  of 
a  reinforced  concrete,  500-ton  capacity, 
automatic  electric  locomotive  coaling  and 
sanding  plant  to  be  built  at  Michigan  City, 
Ind.,    costing    approximately    $48,000. 

The  Central  Vermont  has  awarded  a 
contract  to  the  Roberts  &  Schaefer  Com- 
pany, of  Chicago,  for  the  construction  of 
a  duplicate  coaling  plant  of  150  tons,  frame 
construction  at  New  London,  Conn.,  also 
two  "N.  &  W."  type  electric  cinder 
handling  plants,  one  at  Burlington,  Vt., 
and   the   other   at   White   River,    Vt. 

The  Chesapeake  &  Ohio  has  completed 
plans  for  the  construction  of  an  addition 
to  its  roundhouse  at  Peru,  Ind.,  costing 
approximately  $30,000 ;  also  the  construc- 
tion of  a  shop,  store  room  and  power 
house,  and  an  addition  to  its  roundhouse 
at  Beach  Creek,  W.  Va. 

The  Western  Maryland  has  awarded 
a  contract  to  M.  A.  Long  &  Company 
for  the  construction  of  a  modern  loco- 
motive repair  shop,  100  by  300  ft.,  at 
Baltimore,    Md. 

The  Detroit  United  Railway  has 
awarded  a  contract  to  the  Otto  Misch 
Company  for  the  construction  of  a  one- 
story  repair  shop,  126  by  285  ft.,  at 
Highland  Park,  costing  approximately 
$65,000. 

The  Norfolk  &  Western  and  the 
Pennsylvania  in  joint  connection  with 
the  proposed  new  engine  terminal  to 
be  constructed  at  Hagerstown,  Md., 
will  also  construct  a  large  coaling  sta- 
tion, a  watering  plant  and  other  service 
structures  for  locomotives. 

The  Delaware  &  Hudson  Company 
has  awarded  a  contract  to  the  Roberts 
&  Schaefer  Company  of  Chicago,  for 
the  construction  of  a  SOO-ton  capacity, 
two-pocket,  four-track  automatic  elec- 
tric reinforced  concrete  locomotive  coal- 
ing and  sanding  plant  at  South  Junc- 
tion, near  Plattsburg,  N.  Y. 

The  Atchison,  Topeka  &  Santa  Fe 
will  erect  a  new  boiler  and  tank  manu- 
facturing plant  at  Albuquerque,  N.  M., 
to  cost  approximately  $400,000. 

The  Chicago,  Burlington  &  Quincy 
has  completed  plans  for  a  new  engine 
house,  including  shops,  to  be  erected  at 
Council  Bluffs,  Iowa. 
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Why  Engines  Fail,  By  Frank  C.  Pickard,  Master  Meclianic 
Delaware,  Lackawanna  &   Western  Railroad 


To  decrease  engine  failures  the  spotlight 
of  publicity  must  be  thrown  on  the  causes 
just  as  on  a  feature  on  the  entertainment 
stage.  Xo  failure  should  be  dropped  or 
closed  until  full  responsibility  has  been 
placed,  determining  whether  it  was  due  to 
design,  workmanship,  inspection,  defective 
materials,  or  failure  to  make  repairs.  It 
may  be  the  highest  official  or  the  lowest 
who  was  responsible.  Let  everyone  know 
his  connection  therewith  thoroughly  and 
take  his  share  of  responsibilitj'.  Look  it 
squarely  in  the  fact  and  call  it  by  its  cor- 
rect name. 

To  attack  the  problem  on  any  road  or 
division  take  the  performance  for  the  pre- 
vious year  and  make  an  analysis  by  divi- 
sions or  units  of  the  shop  and  enginehouse 
organizations  to  properly  place  the  respon- 
sibility; i.  e. :  Steaming;  Boilers;  Ma- 
chinery; Inspection;  Enginemen. 

After  this  is  done  you  will  be  in  a  posi- 
tion to  attack  the  problem,  thus  one  item 
that  is  causing  the  greatest  delay  and  the 
largest  number  of  failures  will  be  revealed. 
You  will  be  able  to  say  to  any  one  of  these 
department  heads,  engine  or  shop  opera- 
tions, "Your  end  of  the  game  is  not  up  to 
the  standard.  There  must  be  an  improve- 
ment. What  are  we  to  do  to  bring  this 
about?"     Determine  and  act  quickly. 

Next  analyze  your  boiler  troubles  fur- 
ther and  classify  those  giving  most  trou- 
ble ;  i.  e. :  Flues ;  Flue  sheets ;  Side  sheets ; 
Mud  rings ;  Bursted  flues ;  Staybolts  and 
crownbolts ;  Cracks  in  sheets ;  Grates  and 
grate  shaking  devices. 

Machinery  is  probably  the  next  feature 
in  line  of  importance  and  can  be  classified 
as  follows:  Axles;  Cylinders  and  parts; 
Crossheads  and  piston  rods  ;  Motion  work ; 
Springs  and  equalizers  ;  Wheels  and  boxes  ; 
Stoker  and  coal  conveyors ;  Bearings  run- 
ning hot.  After  you  have  determined  and 
placed  a  percentage  to  this  itemized  list, 
then  you  are  in  a  position  to  attack  your 
weakest  point. 

At  the  end  of  each  month  I  suggest  a 
statement  as  follows  for  each  operating 
division  or  for  each  railroad : 

ST.^TEMENT    OF    ExGINE    PeRF0RM.\N^ 

Month  of 

engine  failures  after  dispatched  from 

roundhouse 
Roundhouse : — 
A     2  Passenger     D        4  Freight     N 
B     1  Passenger    X        2  Freight    D 
C    3  Passenger    D        6  Freight    X 
Note:     D  for  days.     N  for  nights. 
Constructive  rivalry  will  build  up  a  neat 
little  competitive  race  to  see  who  can  dis- 
patch the  largest   number   of  engines  per 
failure. 

A  good  record  must  be  made  of  engi- 
neers and  their  performance  with  engines 
in  their  charge  that  fail.    There  is  a  weak 


spot  in  every  locomotive,  only  some  en- 
ginemen find  it  sooner  than  others.  At 
the  end  of  each  year  call  in  25  to  35  of  the 
men  who  have  had  the  highest  number  of 
failures  and  you  will  be  surprised  to  see 
the  results.  The  time  of  your  road  fore- 
men of  engines  can  be  applied  most  effec- 
tively with  this  knowledge  in  hand.  State- 
ment formerly  mentioned  shows  failures 
that  probably  could  have  been  avoided  by 
the  enginemen  and  you  should  hold  your 
road  foreman  and  his  assistant  responsible 
for  them. 

Take  a  failure  on  an  outbound  engine  in- 
volving failure  to  perform  because  of  im- 
proper report  or  failure  to  report  cor- 
rectly such  details  as  valve,  cylinder  pack- 
ing, etc.  Charge  these  to  Mr.  Road  Fore- 
man of  Engines  and  he  will  soon  line  up 
his  men  to  see  that  they  are  careful  in 
their  operating  and  in  detailed  reports  of 
work  to  be  done  so  as  to  improve  the 
service  and  bring  about  a  better  perform- 
ance. The  road  foreman  has  a  broad  field 
and  can  assist  very  materially  in  better  en- 
gine service.  He  must  learn  early  to  see 
that  his  men  make  good  instead  of  makmg 
excuses  for  them. 

The  engineer's  work  report  controls,  to 
a  certain  degree,  the  work  as  applied  to 
all  engines.  His  reports  should  be  intel- 
ligent and  his  road  foreman  should  check 
these  from  time  to  time  to  see  that  they 
are  reported  in  the  best,  most  concise,  and 
intelligent  way.  Inspection  is  probably  as 
important  a  function  as  any  in  combating 
engine  failures. 

For  each  operating  division  there  should 
be  one  general  inspector  who  is  held  di- 
rectly responsible  for  all  engines  in  his 
territory  being  within  the  requirements  of 
the  Federal,  State,  and  company's  require- 
ments and  who  must  further  see  that  they 
are  in  the  best  serviceable  condition  possi- 
ble. 

He  should  be  clothed  with  the  proper 
authority  and  backing.  His  word  should 
be  final  when  he  orders  that  an  engine  be 
not  permitted  to  run.  This  should  be  final. 
Try  this.  The  first  few  months  you  will 
be  asked  to  let  some  engine  make  another 
trip,  but  sit  tight  and  the  people  will  soon 
learn  his  word  is  law.  When  a  failure  oc- 
curs that  inspection  could  have  prevented, 
issue  a  circular  letter  to  all  inspectors  call- 
ing their  attention  to  the  fact,  stating 
frankly  that  the  responsibility  has  been 
placed  in  this  particular  case  with  John 
Smith.  Inspectors  who  locate  trouble  and 
an  organization  intelligently  directed,  will 
stop  more  engine  delays  than  any  factor 
of  which  I  know. 

Design  and  its  relation  to  engine  fail- 
ures is  another  important  factor.  By  ref- 
erence to  exhibit  "E"  you  will  see  that  rods 
form  about  25  per  cent  of  all  machinery 


failures.  I  call  this  fact  to  attention,  as 
design  plays  an  important  part.  Lost  mo- 
tion is  one  of  the  principal  causes.  A  de- 
sign is  available  to  combat  this.  A  large 
number  of  rods  do  not  have  enough  metal 
in  the  cross-section  at  pin  and  knuckle 
holes. 

By  the  use  of  proper  alloy  steel  these 
parts  can  be  lightened  in  weight  so  the 
stresses  set  up  by  their  own  inertia  can  be 
reduced.  Piston  rods  and  motion  work 
pins  can  be  improved  by  placing  so  as  to 
show  all  nuts  and  cotter  keys  outside  with- 
in view  of  inspector  and  enginemen.  Pis- 
ton rods  and  pins  should  be  designed  with 
liberal  fillets.  Avoid  square  corners  in  as 
many  places  as  possible  all  through  the 
machine  in  frames,  cylinders,  spring  work, 
pedestal  jaws,  axles,  etc.  This  is  true  in 
boiler  design.  Avoid  sharp  turns.  Think 
of  the  old  dished  patch  that  takes  care  of 
expansion. 

When  a  locomotive  is  being  designed 
ligure  that  it  is  going  to  be  necessary  to 
take  it  apart.  This  has  its  relation  to  per- 
formance. "The  let  it  go  another  trip 
idea"  will  fly  up  with  trouble  where  it  is 
liard  to  get  at.  Driving  and  engine  truck 
springs  often  require  replacing.  Do  not 
hide  them  so  wheels  will  have  to  be 
dropped  to  do  the  work.  It  is  very  difficult 
to  set  jacks.  Provision  should  be  made 
for  suitable  jacking  space  both  front  and 
back. 

Design  for  the  greatest  possible  horse- 
power per  100  pounds  dead  weight  and  for 
the  greatest  drawbar  horsepower  per  pound 
of  coal.  The  original  cost  is  more,  but  a 
year  after  the  engine  goes  into  service  it 
will  prove  that  the  policy  will  pay.  Good 
designed  engine  trucks  in  cast  steel  will 
eliminate  bolts  and  nuts  and  thus  relieve 
the  responsibility  for  failures.  Use  forg- 
ings  and  cast  steel,  eliminate  cast  iron  and 
malleable  iron  on  locomotives. 

Steam  failures  have  many  contributing 
causes  that  can  be  controlled.  Did  it  ever 
strike  you  that  ability  to  handle  coal  was 
a  large  contributing  factor?  Five  or  six 
engines  all  receive  coal  from  the  same  car 
and  only  one  fails  for  steam.  Clean  flues, 
Cbpecially  those  with  the  superheater  units 
call  for  constant  and  zealous  effort  to  keep 
them  clean.  Superheat  units  cause  a  num- 
ber of  failures,  fastenings  to  the  headers 
usually  cause  the  trouble,  as  well  as  the 
joints  of  return  bends. 

The  size  of  the  exhaust  nozzle  can  be 
used  as  a  thernfcmeter  for  controlling 
steam  failures.  The  tendency  in  the  past 
has  been  to  choke  it  down  when  the  engine 
fails  for  steam.  Stop,  think  it  over.  There 
is  some  underlying  cause.  If  you  do  not 
locate  it  you  will  probably  have  two  or 
three  small  defects  which  later  will  cause 
a   complete   failure.     I   advocate   that   the 
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master  machanic  on  his  division  should  be 
the  only  one  authorized  to  change  the  di- 
amter  of  a  nozzle.  There  are  more  poor 
excuses  than  poor  coal. 

Hot  bearings,  as  per  exhibit  "B,"  six 
and  seventy-one  one-hundredtlis  per  cent ; 
this  is  another  factor.  The  number  de- 
pends on  constant  care  and  supervision,  as 
there  are  so  many  contributing  causes, 
such  as  weight,  alignment  of  equalizers, 
springs,  quality  of  metal,  etc.  Why  there 
should  be  30  per  cent  engine  truck  box 
failures  I  cannot  determine.  The  surface 
speed  is  only  a  fraction  in  comparison  with 
that  of  the  driving  axle.  It  seems  there  is 
need  of  some  new  method  of  lubricating 
engine  truck  and  trailer  axle  bearings. 

Shopping  engines  based  on  a  stipulated 
amount  of  mileage  is  expensive.  Engines 
should  be  shopped  when  necessary  and  the 
record  of  mileage  between  shopping  kept 
for  comparison.  Metals  have  different 
wearing  qualities.  This  causes  lost  mo- 
tion and  the  primary  cause  for  damage. 
When  this  occurs  the  expense  will  be  twice 
as  much  when  you  do  shop  for  correc- 
tion. In  other  words,  a  stitch  in  time 
saves  nine. 

Conducive  to  good  engine  performance 
you  must  have  first  class  facilities,  com- 
petent inspectors,  and  all  repairs  must  be 
permanent  (note,  permanent  repairs). 
The  working  force  must  be  properly 
housed  with  warm  and  clean  surround- 
ings. If  these  are  not  available  the  man- 
agement should  be  impressed  with  this 
necessity  in  order  to  bring  about  quick 
turning  and  good  mileage.  Instead  of  en- 
gines making  1,800  miles  per  month  they 
should  be.  and  now  are  in  some  places, 
making  5,000  miles  in  freight  service  and 
10,000  or  more  in  passenger  service.  Why 
let  a  $65,000  investment  lie  around?  Keep 
it  going.  Get  the  money  out  of  the  invest- 
ment. A  few  modern  locomotives  with 
good  terminal  facilities  are  like  intensified 
agriculture.  In  the  former  you  get  more 
per  dollar,  in  the  latter  more  per  acre. 

Providing  good  cinder  pits,  coal  docks, 
turntables,  enginehouses  with  machine 
tools,  is  good  business  policy.  Talk  of 
them,  show  what  they  mean  and  if  you  can 
prove  your  case  you  will  get  them.  Proper 
assignment  of  locomotives  to  the  service 
for  which  they  are  most  suitable  and  where 
they  can  move  through  the  greatest  part 
or  all  of  the  division  with  maximum  ton- 
nage is  another  important  matter.  When 
an  engine  is  not  so  assigned  a  loss  due  to 
running  light  of  tonnage  on  parts  of  the 
division  is  encountered  and  must  be  guard- 
ed against. 

Assignment  of  engine  on  account  of  ma- 
chinery conditions  as  between  modernized 
power  and  old  power  that  has  not  been 
modernized  is  an  important  condition  to 
consider,  therefore,  the  matter  is  one  to 
be  handled  by  one  who  knows  mechan- 
ically. 

The  data  submitted  is  summarized  in 
exhibits  A,  B,  C,  D,  E  and  F. 


Exhibit  ".\''  is  the  general  chart  divided 
into  five  separate  heads  showing  why  en- 
gines fail.  Then  each  of  these  items  is 
still  further  analyzed  as  per  exhibit  "B," 
under  the  caption  of  Hot  Bearings. 

Exhibit  "C,"  Steam.  This  shows  in  de- 
tail where  delay  of  sufficient  amount  was 
lost  to  contribute  an  engine  failure. 

Exhibit  "D"  is  purely  the  boiler  failures 
and  classified  under  seven  heads. 

Exhibit  "E."  This  is  the  machinery  ta- 
ble and  shows  the  major  failures  divided 
into  35  separate  classifications.  Particular 
attention  is  required  to  failures  due  to 
rods.  This  points  to  the  necessity  for  care 
to  setting  up  wedges  and  it  tells  us  to  build 
new  and  to  equip  present  power  with 
means  for  automatically  taking  up  this 
lost  motion. 

Exhibit  "F"  represents  one  and  thirty- 
si.x  one-hundredths  per  cent.  It  is  suffi- 
cient to  point  out  some  details  that  can 
and  may  be  bettered. 

I  do  believe  if  these  charts  are  given 
careful  consideration  present  engine  delays 
may  be  vastly  reduced  and  if  failures  are 
critically,  that  is  constructively  followed, 
that  all  advantages  of  modern  and  up-to- 
date  equipment  may  be  utilized.  I  mean 
that  if  we  follow  up  engine  failures  with 
a  view  of  preventing  them  with  all  the 
power  at  our  command,  a  better  locomo- 
tive will  result  and  those  in  service  can  be 
more  economically  operated  from  a  cost 
basis.  We  will  be  able  to  get  more  mile- 
age per  day,  per  month,  per  year  and  at 
a  less  total  cost  and  ultimately  by  looking 
the  problem  squarely  in  the  face  it  will 
reflect  a  better  service  to  the  advantage 
of  the  mechanical  department  and  a  better 
operation  generally. 

ANALYSIS    OF   ENGINE   FAILURES 
}iI.\STER  Exhibit  "A" 
No.  of 
Classification  Failures    Percentage 

Hot    Bearings 109  6.71 

Not  Steaming 393  24.19 

Boilers     181  11.14 

Machinery     919  56.60 

Miscellaneous    22  1.36 

Totals    1,624  100.00 

E.xhibit  "B" — Hot  Be.-^rings 
No.  of 

Classification              Failures  Percentage 

Driving   Box 23  21.11 

Eccentrics     10  9.17 

Pin  and  Valve  Gear..        15.  13.76 

Truck  Boxes 39  35.78 

Tender   Boxes 13  11.93 

Other   Bearings 9  8.25 

Totals    109  100.00 

Exhibit  "C" — Not   Ste.^ming 
No.  of 

Classification               Failures  Percentage 

Cleaning    Fire 29  7.38 

Flues  Coated 3  .76 

Inferior  Coal 83  21.12 


Superheater   Units....  32  8.14 
New  and   Incompetent 

Firemen    39  9.92 

Stoppage  of  Flues....  3  .76 

Valves   Blowing 2  .51 

Stokers    31  7.89 

Other    Causes 171  43.52 

Totals    393  100,00 

Exhibit  "D" — Boilers 
No.  of 

Classification  Failures    Percentage 

Flues   48  26.52 

(irates    25  13.81 

Steam    Pipe 9  4.96 

Valves   1  .55 

Bursted   Flues 33  18.24 

Firebox    3  1.66 

Other    Causes 62  34.26 

Totals    181  100.00 

Exhibit  "E" — Machinery 
No.  of 
Classilication  Failures    Percentage 

Air  Pump 26  2.83 

Axles   16  1.74 

Air   Pipe 46  5.02 

Air    Hose 7  .76 

Bolts    23  2.50 

Cylinder    Heads 101  10.99 

Cross   Heads 15  1.63 

Draw  Arrangements..  7  .76 

Draw    Bars 5  .54 

Eccentric     Straps     or 

Bolts    26  2.83 

Electric   Lights S  .54 

Equalizers  and   Bolts.  5  .54 

Guides   or   Blocks....  31  3.37 

Injectors   9  .98 

Link   Hangers 4  .44 

Lubricators    8  .88 

Loose    Tires 12  1.30 

Pins   or   Keys 36  3.92 

Other  Brake  Arrange- 
ments     9  .98 

Rocker  Arms 11  1.20 

Rods     225  24.48 

Spring   Hangers 76  8.27 

Steam    Chests 7  .76 

Springs    14  1.52 

Tires  or  Flanges 22  2.39 

Valve  Yoke  or  Stem.  8  .87 

Valves    81  8.81 

Wheels    4  .44 

Stokers    26  2.83 

Lost  Bolts,  Nuts.  Pins 

or   Keys 15  1.63 

Loose      Bolts,      Nuts, 

Pins  or   Keys 9  .98 

Other    Breakages 26  2.83 

Steam    Pipe 4  .44 

Totals  for  Machinery  919  lOO.OO 
Exhibit   "F" — Miscellaneous 
No.  of 
Classification              Failures    Percentage 
Engines      Unable      to 

Handle    Train 22  100.00 


Total 
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Items    of    Personal    Interest 


C.  Seager  has  been  appointed  general 
round  house  foreman  of  the  Chicago  and 
Alton  at  Bloomington,  111. 

J.  J.  McGowan  has  been  appointed 
round  house  foreman  of  the  Chicago  and 
Alton   at    Brighton   Park,   Illinois. 

Louis  R.  Ernest,  has  been  appointed 
master  mechanic  of  the  Soo  Line,  with 
headquarters  at  Minneapolis,  Minn. 

W.  A.  Buchanan  has  been  appointed 
superintendent  of  foundries  of  the  New 
York  Central,  with  offices  at  Frankfort, 
N.  Y. 

Franklin  G.  Robbins  has  been  elected 
vice-president  and  regional  manager  of 
the  Chicago  &  Erie,  succeeding  A.  E.  Wal- 
lace, resigned. 

C.  A.  Brailbier  has  been  appointed 
supervisor  of  work  equipment  of  the 
Atchison,  Topeka  &  Santa  Fe,  succeeding 
William   Barnes,  deceased. 

Robert  S.  Parsons,  general  manager  of 
the  Erie,  has  been  elected  vice-president, 
and  will  have  charge  of  operations,  with 
headquarters  in  New  York. 

B.  W.  Griffith  has  been  appointed  gen- 
eral storekeeper  of  the  Michigan  Central 
with  headquarters  at  Detroit,  Mich.,  suc- 
ceeding G.  T.  Dunn,  resigned. 

A.  H.  Laret  has  been  appointed  assist- 
ant to  the  vice-president  and  chief  pur- 
chasing officer  of  the  St.  Louis-San  Fran- 
cisco, with  headquarters  at  St.  Louis,  Mo. 

Harry  Wannamaker.  formerly  with  the 
New  York  Central,  has  been  appointed 
superintendent  of  motive  power  of  the 
Boston  &  Albany,  with  headquarters  at 
Boston. 

S.  B.  Riley  has  been  appointed  su- 
perintendent of  motive  power  of  the 
Western  Maryland,  with  headquarters  at 
Hagerstown,  Md.,  succeeding  G.  F. 
Wieseckel,  resigned. 

J.  P.  Roquemore,  acting  superintendent 
of  motive  power  of  the  International  & 
Great  Northern,  has  been  appointed 
superintendent  of  motive  power  with 
offices  at  Palestine,  Te.x. 

C.  R.  Painter  has  been  appointed  as- 
sistant to  the  general  purchasing  agent  of 
the  New  York,  New  Haven  &  Hartford 
with  headquarters  at  New  Haven,  Conn., 
succeeding  B.  L.   Northam,   resigned. 

W.  P.  Dittoe,  purchasing  agent  of  the 
New  York,  Chicago  &  St.  Louis,  has  been 
appointed  purchasing  agent  of  the  Lake 
Erie  &  Western,  a  subsidiary  of  the 
Nickel  Plate  Road,  with  headquarters  at 
Cleveland,  Ohio. 

F.  C.  Simpson,  master  mechanic  of  the 
Southern,    with    headquarters    at    Bristol, 


Va.,  has  been  transferred  to  a  similar 
position  at  Knoxville,  Tenn.,  and  M.  D. 
Stewart  has  been  appointed  to  succeed  Mr. 
Simpson  at   Bristol. 

J.  F.  Lord,  superintendent  of  safety  and 
fire  prevention  of  the  Chicago  Great 
Western,  has  been  appointed  assistant  to 
the  general  manager,  and  the  title  of  sup- 
erintendent of  safety  and  fire  prevention 
has   been  abolished. 

M.  L.  Zyder,  roundhouse  foreman  of  the 
Indian  Harbor  Belt,  has  been  promoted  to 
assistant  master  mechanic,  with  office  at 
Gibson,  Ind.,  succeeding  A.  B.  Fromm,  who 
has  been  appointed  master  mechanic,  suc- 
ceeding C.   B.   Nelson. 

Harry  B.  Snyder  of  the  foreign  branch 
of  the  Baldwin  Locomotive  Works,  hav- 
ing recently  returned  to  New  York,  has 
accepted  an  appointment  as  assistant  to  the 
president  of  the  Pilliod  Company.  30 
Church  street.  New  York  City. 

W.  McMarter.  purchasing  agent  of  the 
Indiana  Hai^bor  Belt,  has  been  appointed 
purchasing  agent  also  of  the  Chicago  River 
&  Indiana,  and  the  Chicago  Junction, 
with  headquarters  at  Chicago,  succeeding 
in  the  latter  position   S.  Salter. 

R.  M.  Nelson,  assistant  to  the  director 
of  purchases  and  stores  of  the  Chesapeake 
&  Ohio,  has  been  promoted  to  purchasing 
a.gent,  with  offices  at  Richmond,  Va.,  and 
A.  W.  Hix  has  been  appointed  assistant 
to  the  director  of  purchases  and  stores. 

Harry  M.  Way,  formerly  in  the  office  of 
the  superintendent  of  motive  power  of  the 
Pennsylvania,  has  been  appointed  man- 
ager of  the  Chicago  district  of  the  Pitts- 
burg Testing  Laboratory  of  the  Pennsyl- 
vania, with  offices  at  1560  Monadnock 
Block,  Chicago. 

G.  L.  Flint  has  been  appointed  road 
foreman  of  engines  on  the  Portland  divi- 
sion of  the  Southern  Pacific,  with  head- 
quarters at  Portland,  Ore.,  and  G.  H. 
Kilbron  has  been  appointed  to  a  similar 
position  on  the  Portland  division  with 
headquarters  at  Roseburg,  Ore. 

W.  B.  Murray,  chief  engineer  of  the 
Miller  Train  Central  Corporation,  with 
headquarters  at  Danville,  111.,  has  been 
elected  vice-president  of  the  corporation, 
in  addition  to  his  present  office.  Mr. 
Murray  has  had  considerable  experience 
on  the  mechanical  and  engineering  depart- 
ments of  railroads,  and  also  as  a  consult- 
in.g  engineer. 

John  F.  Schurch  fonnerly  associated 
with  the  Railway  Materials  Company  of 
Chicago,  and  latterly  vice-president  of  the 
T.  H.  Symington  Company  has  been 
elected  a  vice-president  of  Manning,  Max- 
well &  Moore,  and  has  taken  charge  of  the 
then   western   sales,    with   headquarters   at 


the  company's  Chicago  office,  27-29  North 
Jefferson    street,    Chicago. 

Elred  Byron  Hall,  principal  assistant 
superintendent  of  motive  power  and  ma- 
chinery of  the  Chicago  &  North  Western, 
has  been  promoted  to  superintendent  of 
motive  power  and  machinery,  succeeding 
H.  T.  Bentley  promoted.  Mr.  Hall  entered 
the  company's  service  over  thirty  years 
ago,  and  has  had  a  wide  e.xperience  chiefly 
in  the  mechanical  and  engineering  de- 
partments. 

Elliott  E.  Nash,  vice-president  and  gen- 
eral manager  of  the  Minneapolis  &  St. 
Louis,  with  headquarters  at  Minneapolis, 
Alinn.,  has  resigned  to  accept  the  position 
of  western  representative  of  the  American 
Locomotive  Company,  with  headquarters 
at  Chicago,  111.  Mr.  Nash  has  had  an 
extensive  experience,  i)articularly  in  the 
operating  departments  of  the  leading 
western  railroads.  During  the  war  period 
he  was  assistant  to  the  federal  manager 
in  the  Iowa  territory. 

.\.  E.  Wallace,  manager  of  the  Chicago 
region  of  the  Erie,  with  headquarters  at 
Chicago,  has  been  appointed  general 
manager  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie,  with  headquarters  at 
Minneapolis,  Minn.,  succeeding  G.  R. 
Huntington.  Mr.  Wallace  is  a  graduate 
of  Harvard  University,  and  entered  rail- 
way service  on  the  Great  Northern  in 
1902,  and  has  had  a  wide  experience  on 
the  leading  railroads  in  the  middle  west 
particularly  in  the  operating  departments. 

R.  B.  Milden  has  been  appointed  gen- 
eral manager  of  the  Stoker  department  of 
the  Westinghouse  Electric  Company,  suc- 
ceeding G.  A.  Sacchi,  now  manager  of 
sales  with  Edgar  Woodrow,  manager  of 
the  contract  division  of  the  Stoker  depart- 
ment. F.  C.  Wickling  has  now  charge  of 
the  Pittsburgh  district  office,  and  Norman 
Stewart  is  manager  of  the  Minneapolis 
office,  and  S.  R.  Shave  has  been  appointed 
manager  of  the  price  section  of  the  Power 
and  Railway  departments  at  East  Pitts- 
Iniryh.   Pa. 


Obituary 

Joseph  Maycock 
Joseph  Maycock,  for  many  years  con- 
nected with  the  Erie  railroad  and 
latterly  as  railway  representative  for 
Pratt  &  Lambert,  Buffalo,  N.  Y.,  died 
in  Buffalo  on  June  IS,  in  the  eightieth 
year  of  his  age.  Mr.  Maycock  became 
distinguished  as  the  most  accomplished 
decorator  of  locomotives  and  passenger 
coaches  in  America.  In  his  early  days 
his  decorations  were  most  elaborate — 
scrolls,  floral  designs  and  scenes  being 
painted    by    him    in    great   variety.      He 
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also  originated  finishing  systems  for 
many  railroads.  He  had  given  up  active 
work  for  several  years  but  still  held  his 
connection  with  the  well-known  varnish 
company  at  the  time  of  his  death. 


W.   C.  Arp 

W.  C.  .Xrp,  retired  superintendent  of 
motive  power  of  the  Pennsylvania  rail- 
road, died  at  Terre  Haute,  Ind.,  on 
June  16.  Mr.  .^rp  had  been  on  the  re- 
tired pension  list  since  1918,  after  com- 
pleting a  continuous  period  of  service 
on  the  Pennsylvania  of  48  years. 


Waiiam  C.  Edes 

William  C.  Edes,  formerly  chief  engi- 
neer of  the  Alaska  Railroad  Commis- 
sion died  on  a  train  near  Merced,  Cal., 
on  May  25,  in  the  sixty-sixth  year  of 
his  age.  Mr.  Edes  was  a  graduate  of 
the  Massachusetts  Institute  of  Tech- 
nology, and  entered  railway  service  in 
the  engineering  department  of  the 
Southern  Pacific.  He  had  an  extensive 
experience  in  railroad  surveying  and 
construction  in  the  West,  and  was  ap- 
pointed chairman  and  chief  engineer 
of  the  -Alaskan  Engineering  Commis- 
sion in  1914.  Since  1919  he  had  been 
engaged  in  private  engineering  consult- 
ing work. 


Society  of  Railway  Club  Secretaries 
On  June  15  the  members  of  the  above 
society  held  their  annual  meeting  in  At- 
lantic City,  N.  J.,  and  after  the  transac- 
tion of  routine  business  the  following  were 
elected  officers  for  next  year :  Chairman, 
W.  A.  Booth,  Canadian  Railway  Club, 
Montreal ;  vice-chairman,  Bruce  V.  Cran- 
dall.  Western  Railway  Club,  Chicago ; 
secretary-treasurer.  Harry  D.  Vought, 
New  York  Railroad  Club.  New  York. 


Signal  Appliance  Association 

The  Signal  Appliance  Association  held 
its  annual  meeting  at  Spring  Lake.  N.  J., 
on  June  16,  coincidently  with  the  meeting 
of  the  Signal  Section  of  the  American  Rail- 
way -Association.  The  Signal  Appliance 
-Association  elected  officers  for  the  ensuing 
year  as  follows :  Chairman,  G.  -A.  Black- 
mar,  of  the  Union  Switch  &  Signal  Com- 
pany ;  vice-chairman,  E.  A.  Condit.  Jr., 
Rail  Joint  Company;  secretary,  F.  W.  Ed- 
munds, Sunbean  Electric  Company,  New 
York. 


Chief   Interchange   Car  Inspectors'  and 
Car  Foremen's  Association 

The  annual  convention  of  the  above  as- 
sociation will  be  held  in  Chicago,  III., 
beginning  on  Tuesday,  .August  22,  and 
continuing  for  three  days.  The  executive 
committees  are  assured  of  a  large  meeting 
of  members,  and  are  perfecting  details, 
which  will  be  issued  during  July. 


The     Railway     Supply     Manufacturers' 
Association 

.After  the  disappointment  attendant  on  the 
canceling  of  last  year's  proposed  exhibit 
at  the  expected  meetings  of  the  Mechanical 
.Associations,  it  was  not  generally  hoped 
for  that  the  Supply  Manufacturers'  .As- 
sociation's exhibits  would  approach  in 
magnitude  the  splendid  exhibitions  of  rail- 
way supplies  that  have  marked  the  many 
occasions  on  which  they  put  forth  their 
best  efforts.  To  the  surprise  of  every- 
body familiar  with  the  past  history  of  the 
Mechanical  .Associations,  and  who  had  the 
good  fortune  to  be  present  this  year,  the 
unanimous  opinion  was  that  the  exhibi- 
tion of  finished  railroad  supplies  both  in 
magnitude  of  members  and  improvements 
in  detail  surpassed  anything  ever  before 
attempted  on  such  occasions.  To  say  that 
the  exhibition  was  without  a  parallel  in  the 
world  is  no  great  boast,  as  there  is  no 
other  country,  or  for  that  matter,  combina- 
tion or  league  of  nations  that  could  present 
such  an  exhibit  of  railway  material  as 
is  possible  in  -America  when  the  man.u- 
facturers  set  their  minds  to  it. 

It  is  gratifying  to  know  that  the  com- 
bination of  meetings  made  the  occasion 
worthy  of  the  efforts  of  the  supply  men 
and  all  this  in  face  of  the  fact  thai  the 
promised  wave  of  prosperity  is  not  yet 
upon  us  with  that  swelling  momentum  of 
activity  which  is  hoped  for,  but  is  as  as- 
sured as  that  day  follows' night.  The  ex- 
hibition of  finished  products  essential  to 
the  mechanical  necessities  of  railroad 
transportation  is  the  best  proof  that  the 
manufacturers  are  ready.  In  spite  of  the 
blighting  aftermath  of  the  business  paral- 
ysis following  the  great  war,  the  master 
minds  in  the  intellectual  realm  of  mech- 
anical invention  have  not  been  idle.  The 
bow-string  of  their  spirits  is  not  slack, 
and  all  that  is  needed  is  a  fuller  and 
freer  measure  of  transportation  under  con- 
ditions that  are  reasonable,  and  with  the 
restless  spirit  of  labor  tranquillized  into 
mutual  harmony  with  those  who  are  en- 
deavoring to  earn  a  limited  interest  in 
return  for  the  capital  invested. 

In  keeping  with  the  exhibits  the  officers 
and  members  of  the  committees  were  pol- 
ished to  perfection.  John  F.  Schurch, 
elected  president  in  1920,  is  the  right  man 
for  the  place.  -As  for  the  secretary-treas- 
urer John  D.  Conway,  long  experience 
has  made  the  multiplex  duties  calling  for 
phenomenal  activity  a  matter  of  relaxation 
to  him.  He  slumbers  not  nor  sleeps. 
Work  seems  to  strengthen  him,  and  it  is 
thrust  upon  him  with  a  volume  and 
velocity  that  to  an  ordinary  mortal  would 
leave  nothing  further  to  be  desired. 

So  perfect  in  ways  and  means  has  the 
association  become  that  they  have  divided 
the  country  into  seven  districts.  These 
are  managed  by  seven  committees,  all 
men  of  wide  experience,  as  follows : 

First  district  (New  England  states 
and    Canada)    one   member:      George    W. 


Denyvcn,  (ieorge  W.  Uenyvcn  &  Co.,  Bos- 
Um,  Mass. 

Second  district  (New  York  and  New 
Jersey)  three  members:  Charles  W. 
Beaver,  Yale  &  Townc  Manufacturing 
Company,  New  York ;  W.  K.  Krepps, 
Crucible  Steel  Company  of  -America,  New 
York;  and  H.  G.  Thompson,  American 
Radio  &  Research  Corporation.  Medford 
Hillside,  Mass. 

Third  district  (Pennsylvania)  two  mem- 
bers; W.  H.  S.  Bateman,  The  Parkers- 
burg  Iron  Company  and  the  Champion 
River  Company,  Philadelphia,  Pa.;  and 
John  M.  Gillespie,  Lockart  Iron  &  Steel 
Company,  Pittsburgh,  Pa, 

Fourth  district  (Ohio).  Indiana  and 
Michigan)  two  members:  George  -A. 
Cooper,  Frost  Railway  Supply  Company, 
Detroit,  Mich.;  and  Edward  M.  Savercool, 
S.  F.  Bowser  &  Co..  Inc.,  San  Francisco, 
Calif. 

Fifth  district  (Illinois)  two  members: 
L.  B.  Sherman.  Railifay  Age,  Chicago ; 
and  L.  S.  Wright,  National  Malleable 
Castings  Company,  Chicago. 

Sixth  district  (I>elav/are,  Maryland, 
District  of  Columbia.  Virginia,  West  \'ir- 
ginia.  North  Carolina,  South  Carolina, 
Georgia,  Florida,  -Alabarru.,  Mississippi, 
Kentucky  and  Tennessee)  one  member: 
George  L.  Morton,  Galena-Signal  Oil 
Company,  Atlanta,  Ga. 

Seventh  district  (states  west  of  Missis- 
sippi River,  including  Louisiana,  Minnesota 
and  Wisconsin)  one  member:  S.  H.  Camp- 
bell, Western  Railway  Equipment  Com- 
pany, St.  Louis,  Mo. 

There  i-  also  an  Exhibit  Committee  that 
had  charge  of  all  arrangements  in  connec- 
tion with  the  exhibits,  consisting  of  five 
members  of  which  Charles  W.  Beaver  is 
chairman,  and  John  M.  Gillespie.  H.  G. 
Thompson,  Edward  M.  Savercriol  and 
L.  B.  Sherman  associate  members. 


Steam  Locomotives 
Domestic   exports   of   steam   locomo- 
tives  from  the  United   States  by  coun- 
tries  during   .April,    1922:' 

Countries  Number  Dollars 

Spain    1  24,500 

Canada-Quebec  &  Ontario.   5  32,039 

Honduras    4  33,222 

Cuba   1  22,500 

Brazil   2  52,830 

Ecuador  1  9,300 

Venezuela    1  13.000 

China    1  10,263 

Total     16  197,654 


Commerce  Commission's  Report 

Like  its  predecessors  the  annual  report 
on  railroads  has  to  do  only  with  steam 
roads.  Of  1.108  roads  reported  on,  631 
were  under  private  operation  and  477  under 
Federal  operation  during  1919.    The  switch- 
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ing  and  terminal  companies  are  not  fully 
reported,  including  301  companies  of  this 
kind  with  2,017.3  miles  of  main  track 
operated,  that  is,  tracks  kept  clear  for  the 
passage  of  trains,  and  1,749.81  miles  of 
main  track  owned.  The  total  mileage 
operated  and  reported  on  is  263,707.40,  the 
largest  in  point  of  mileage  by  States  are 
those  of  Texas  with  16,112.72;  Illinois, 
12,122.95,  and  Pennsylvania,  11,658.14.  The 
details  in  regard  to  equipment,  income  and 
expenses  are  thoroughly  classified  and 
complete  in  detail,  and  the  volume  will 
take  its  place  as  a  reliable  reference  of 
the  details  of  an  eventful  year  in  involved 
railroad  control. 


NEW   PUBLICATIONS 
Books,  Bulletins,  Catalogues,  Etc. 
THE    LEAD    STORAGE   BATTERY, 
by   H.    G.    Brown.    Published  by   the 
Locomotive    Publishing    Company,    3 
Amen  Corner,  London,  England.    162 
pages,  cloth,  illustrated. 
This  is  the  work  of  an  accomplished  en- 
gineer    who     has     acquired     a     complete 
mastery   of   his   subject,   and   writes   in   a 
clear  and  interesting  style.  As  is  generally 
known  the  function  performed  by  a  storage 
cell      is      the      conversion     of     electrical 
into  chemical  energj-  during  the  operation 
known  as  charging,  and  the  reverse  when 
discharging.      Storage    batteries    are    well 
adapted    for    light    vehicles,   and   there   is 
every  likelihood   of  a  more  extensive  use 
being  made  of  them  in  competing  success- 
fully   with    steam    and    petrol.      Portable 
cells,   voltage   regulation,   peak   loads,   bat- 
tery economies,  capacity  tests,  repairs  and 
removals,   care  and  treatment,  varieties  in 
systems,   regulator  switches,  boosters,   the 
formation    and    structure    of    plates,    and 
other  multitudinous  details  are  thoroughly 
described  and  finely  illustrated  in  this  work. 


Electrolysis     as     Related     to     Railroad 
Electrification 

A  new  illustrated  publication.  Reprint 
118,  has  just  been  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, embracing  an  article  by  Professor 
Chas.  F.  Scott  on  the  subject  "The  Ques- 
tion of  Inductive  Interference  and  Elec- 
trolysis as  Related  to  Railroad  Electrifi- 
cation." The  publication  reviews  briefly 
the  causes  of  inductive  interference  and 
the  remedial  measures  which  have  been 
applied  citing  definite  experiences  with 
alternating  single-phase  installations.  The 
conclusion  drawn  is  that  power  transmis- 
sion circuits  with  solidly  grounded  neutral 
may  be  expected  to  produce  telephone  dis- 
turbances of  the  same  kind  and  of  even 
greater  intensity  than  those  caused  by 
electric  railways. 

From  the  experience  gained  on  several 
roads  under  different  conditions  consider- 
able contributions  have  been  made  to  the 
solution  of  the  problem.  Determination 
of  the  cause  to  be  taken  should  be  made 


before  installation,  and  should  be  such  as 
to  involve  the  least  cost  for  proper  render- 
ing of  both  services.  The  article  is  highly 
instructive  and  finely  illustrated. 


Tate  Flexible  Stay-Bolts. 

As  is  well  known  nearly  every  railroad 
of  any  size  in  the  United  States  uses  the 
Tate  bolt.  The  Flannery  Bolt  Company 
has  shown  a  restless  spirit  of  enterprise 
in  the  improvement  of  the  device,  and 
ablove  crther  marked  improvements  the 
welded  sleeve  was  developed  during  the 
war  period  and  has  been  improved  and 
simplified  until  it  is  universally  accepted 
as  a  marked  improvement  over  the 
threaded  type  of  sleeve.  An  illustrated 
pamphlet  has  been  issued  by  the  company 
showing  the  gradual  perfection  of  the 
welded  sleeve,  .  which  was  not  accom- 
plished in  a  day.  A  perusal  of  the 
pamphlet,  copies  of  which  may  be  had  on 
application  to  the  main  office  at  Pittsburgh, 
Pa.,  will  show  railroad  men  why  the  per- 
fected device  is  taking  the  place  of  many 
standards  hitherto  in  use  because  it  is 
stronger,  it  will  not  leak,  it  does  not  re- 
quire the  care  in  application  that  the 
threaded  sleeve  requires,  and  one  type  is 
suitable  for  replacing  present  threaded 
sleeves  for  rigid  bolts. 


Lubrication 


The  Texas  Company's  publication  de- 
voted to  the  selection  and  use  of  lubricants 
in  its  May  issue  devotes  twelve  pages  to 
"the  superheated  locomotive — its  lubrica- 
tion." In  this  comprehensive  article  the 
subject  is  treated  in  a  masterly  way 
emphasising  the  fact  that  with  super- 
heaters that  will  deliver  a  superheat  of 
250  deg.  Fahr.,  when  operating  at  maxi- 
mum capacity,  only  cylinder  oil  capable  of 
withstanding  such  temperatures  should  be 
used, — an  oil  that  has  sufficient  film 
strength  to  prevent  the  opposing  metals 
from  coming  in  direct  contact  with  one 
another  and  at  the  same  time  avoid  fric- 
tional  resistance  to  the  movement  of  the 
piston.  Co-operation  between  the  railroad 
company  and  the  oil  company's  lubricating 
engineers  in  regard  to  conditions  that  in- 
fluence the  economical  and  efiicient  use  of 
oils  is  advisable.  This  is  convincingly 
shown  in  the  article  referred  to  besides 
much  valuable  information  in  regard  to 
lubricating  devices,  packing,  amount  of 
feed,  drifting,  and  other  details  all  leading 
towards  the  successful  and  economical 
lubrication    of   superheated    locomotives. 


Idle  Cars  Decrease 

There  were  480,266  idle  cars  on  the 
railroads  of  the  United  States  on  May 
31,  a  reduction  of  24,436  from  the  pre- 
vious week,  according  to  reports  re- 
ceived by  the  car  service  division  of 
the  American  Railway  Association.  Of 
the   total   305,198   were   surplus    cars   in 


good  repair  in  excess  of  current  freight 
requirements,  while  the  remaining 
175,068  were  freight  cars  in  need  of 
repairs  in  excess  of  the  normal  number 
unfit  for  service. 


WANTED 

Experienced       locomotive 
elevation  and  detail  drafts- 


Apply  to  H.  K.  Porter  Co., 
49th  St.,  Pittsburgh,  Pa., 
giving  full  details  includ- 
ing age,  education,  experi- 
ence and  salary  expected. 
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New  and  Interesting  Mikado  Type  Locomotive  Built  at  the 
Lima  Locomotive  Works  for  the  Michigan  Central 

Introducing   Radical   Changes   in  Details   Resulting   in   a   High 
Standard   of   Efficiency   and   Economy 


Another  interesting  and  important  de- 
velopment in  locomotive  construction 
looking  towards  efficiency  and  economy 
has  made  its  appearance  in  a  new- 
Mikado  2-8-2  type  of  engine  on  the 
Michigan  Central.  Its  construction  at 
the  Lima  Locomotive  Works,  Lima, 
Ohio,  was  not  heralded  by  any  promis- 
ing announcement,  but  on  the  contrary 
seems  to  have  been  carefully  concealed 
until  its  unique  appearance  and  note- 
worthy performance  stamped  it  at  once 
as  a  genuinely  valuable  contribution  to 


working  parts  of  the  modern  heavy, 
high-powered  locomotives,  and  some 
real  progress  in  this  direction  had  been 
made.  The  war  with  its  paralyzing 
influence  left  little  or  no  opportunity 
for  any  real  progress.  There  was 
enough  to  do  to  keep  the  wheels  re- 
volving, although  a  questionable  at- 
tempt was  made  at  a  so-called  stand- 
ardization of  locomotive  construction, 
simple  enough  as  far  as  the  general 
classification  of  wheel  arrangement  is 
concerned,    but    paralyzing    in    organic 


the  dissecting  table.  There  are  intellect- 
ual attributes  in  humanity  however,  that 
cannot  be  altogether  stifled,  and  none 
are  more  vital  than  the  engineering  in- 
ventive faculty  in  the  atmosphere  of 
American    enterprise. 

Coming  to  the  accomplishment  under 
consideration,  the  new  locomotive,  as 
shown  in  our  illustrations,  in  general 
appearance  presents  striking  departures 
from  the  familiar  features  of  the  ordi- 
nary locomotive,  and  in  numerous  de- 
tails   of   its   design   and    construction   it 


MIKAI".    -  ■.     1,11     i  '  "  .iMMiUK    NO.   8000.    OF   THE    MICHIGAN  CENTR.\L,    SAin   TO   r,K    llll,    AHi.^r    POWERFUL  OF   ITS   WEIGHT 
A.ND   OX   TTTE    I.KIT.    EXGIXE    XO.    8977.    FORMERLY    248,    STILL    RUNNING  AFTER  A  SERVICE  OF   FORTY  YEARS 


the  inventive  ingenuity  of  the  accom- 
plished engineers  of  our  time.  The 
new  Locomotive  was  planned  and  con- 
structed under  the  personal  direction 
of  President  A.  H.  Smith  of  the  New 
York  Central  Lines,  whose  long  and 
wide  experience  in  railroad  construc- 
tion and  mechanical  appliances  stamps 
him  as  among  the  leading  railroad  men 
in   America. 

As  is  well  known  the  marked  im- 
provement in  material  previous  to  the 
world  war  period  furnished  opportuni- 
ties   towards    lightening    many    of    the 


changes    however    laudable   they   might 
be  in  design  and  construction. 

Not  only  so  but  the  repressive  and 
restrictive  acts  of  the  multitudinous 
commissions,  together  with  strangely 
illiberal  congressional  enactments  left 
little  in  the  way  of  encouragement  in 
the  vitalizing  realm  of  experiment 
among  those  whose  mental  equipment 
and  training  deserved,  and  always  will 
deserve,  generous  treatment.  To  these 
corrosive  causes  were  added  appalling 
labor  troubles,  and  many  enterprises 
full     of    promise     lay    like    a     corpse    on 


is  just  as  different  from  any  predecessor 
as  its  appearance  indicates.  The  weight 
of  the  locomotive,  exclusive  of  tender  is 
334,000  lbs.  The  tender  which  has  a 
capacity  of  10,000  gallons  of  water 
and  16  tons  of  coal,  weighs  199,700  lbs. 
The  boiler  carries  200  lbs.  of  steam. 
The  main  cylinders  are  28  inches  in 
diameter,  with  30  inches  stroke.  The 
diameter  of  the  driving  wheels  is  63 
inches.  A  tractive  efifort  of  74,500  lbs. 
is  obtainable.  Of  this  amount  of  force 
11,000  lbs.  are  delivered  by  the 
"booster."      The    remaining    63,500    lbs. 
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are  obtained  from  the  forward  cylinders. 
Among  the  departures  from  standard 
railway  practice  is  the  feature  of  super- 
heating the  steam  before  it  reaches  the 
main  throttle,  the  steam  passing  through 
the  steam  dome  into  the  dry  pipe  and 
thence  to  the  superheater  units,  the  dry 
pipe  which  is  outside  of  the  boiler  being 
connected  at  the  forward  end  direct  to 
the  superheater.  For  the  first  time  also 
in  the  history  of  American  railroading 
superheated  steam  is  used  to  operate 
the  air  pump,  feed-water  pump, 
"booster"  engine  and  headlight  turbo- 
generator. Instead  of  the  ordinary  in- 
jector a  feed-water  pump  takes  the 
water  from  the  tender  and  forces  it 
through  a  heater,  the  heat  for  which 
being  obtained  from  the  exhaust  steam, 
the  condensate  of  which  is  returned  to 
the  tender  through  a  filter,  which  elimi- 
nates any  oil  which  may  have  been 
carried  over  from  the  cylinders  into  the 
exhaust  steam. 


and  practice  and  calculated  to  get  the 
steam  to  the  cylinders  from  the  throttle 
in  the   most   direct  way  possible. 

Careful  attention  has  been  given  to 
the  application  of  devices  to  facilitate 
handling  the  locomotive  by  enginemen, 
the  special  equipment  consisting  of 
power  reverse  gear,  mechanical  stoker 
of  the  Elvin  type,  and  an  automatic 
grate-shaking  device  which  shortens  the 
time  the  engine  must  spend  over  ash 
pits.  The  interior  arrangement  of  the 
cab  is  such  that  the  engineer  and  fire- 
man perform  the  necessary  duties  in 
connection  with  the  operation  of  the 
engine  with  a  minimum  of  movement 
from  their  positions  on  either  side  of 
the  cab,  the  physical  eflfort  of  each 
being  of  the  most  easy  kind.  Even  the 
blowing  of  the  whistle  is  pneumatically 
operated,  an  air  valve  being  located  near 
the  side  of  the  cab  and  immediately  in 
front  of  the  engineer.  As  is  customary 
on  the  Michigan  Central,  the  engine  is 


what  the  structures  and  road-bed  safely 
could  carry  continuously,  and  the  new 
locomotive  known  as  "No.  8000,"  was 
well  within  the  specifications,  although 
there  was  no  established  precedent  to 
follow   on   the   construction. 

In  the  preliminary  tests  and  subse- 
quent regular  daily  service  hauling 
heavy  trains  between  Detroit  and 
Toledo  the  locomotive  more  than  met 
the  highest  expectations.  The  initial 
test  comprised  the  hauling  of  100 
heavily  laden  coal  cars  and  later  easily 
negotiated  a  train  of  140  cars  contain- 
ing more  than  9,000  tons  of  coal,  indi- 
cating a  capacity  of  more  than  150  cars, 
making  a  load  in  excess  of  12,000  tons. 
Designed  and  built  to  expedite  the 
movement  of  heavy  fast  freight  trains, 
such  as  refrigerator  trains  intrusted 
with  perishables,  it  has  at  once  stamped 
itself  as  admirably  adapted  to  the  serv- 
ice, and  more  than  meeting  the  expecta- 
tions    of     those     who     witnessed     its 


CLOSE-UP    VIEW    OF    LOCOMOTIVE    NO.    8000,    MICHIGAN    CEN-    VIEW    OF    LOCOMOTIVE    NO.    8000,    SHOWING    STEAM    TURRET 
TRAL,  SHOWING  NEW  POSITIONS  OF  MANY  BOILER  PARTS,  ON    TOP   OF    BOILER    IMMEDIATELY    IN    FRONT 

GIVING  GREATER  ACCESSIBILITY  OF   CAB 


The  feed-water  heater  is  located  at 
the  front  of  the  engine,  above  the  head- 
light and  near  the  top  of  the  tank  so 
as  to  give  the  condensate  pipe  sutificient 
inclination  to  return  the  condensed 
water  to  the  filter  on  the  rear  of  the 
tender.  The  feed-water  pump  is 
mounted  immediately  back  of  the  left 
side  of  the  smoke  box  on  the  boiler. 

It  is  worthy  of  note  that  before  the 
steam  leaves  the  dome  it  is  passed 
through  a  separator  which  collects  any 
water  that  may  be  carried  in  the  steam, 
the  water  being  automatically  returned 
to  the  boiler,  which,  together  with  the 
taking  of  steam  from  the  highest  pos- 
sible point  of  the  boiler,  insures  abso- 
lutely dry  steam  of  unusually  high  tem- 
perature. From  the  superheated  steam 
passages  in  the  header,  the  superheated 
steam  is  conveyed  to  the  throttle,  the 
location  of  which  is  in  what  might  be 
termed  a  throttle  box,  which  is  on  the 
top  of  the  smoke-box,  and  immediately 
forward  of  the  smoke  stack,  another 
unusual  departure  from  existing  designs 


equipped  with  a  water  scoop  which  elim- 
inates stops  and  consequent  delays 
when  the  water  tank  needs  refilling. 

Among  other  improvements  is  a 
double  refractory  brick  arch  in  the  fire- 
box of  a  new  type  designed  to  so  aid 
combustion  as  to  give  the  very  maxi- 
mum of  heat  units  from  the  coal.  A 
new  type  of  precision  power  gear, 
which  after  repeated  tests  is  claimed  to 
be  absolutely  unvarying  in  its  operation, 
has  also  been  introduced  for  the  first 
time.  Even  the  bell  ringer,  like  the 
whistle,  is  started  by  touching  a  button. 
Even  the  "booster,"  already  referred  to, 
is  of  the  latest  type  C-1.  This  ap- 
pliance, as  is  well  known,  is  rapidly 
coming  into  favor  and  as  an  aid  in 
starting  and  in  grades  its  merits  places 
it  among  the  leading  improvements  in 
locomotive  practice. 

Previous  to  construction  of  this  loco- 
motive the  bridge  engineers  of  the 
Michigan  Central  set  a  maximum  weight 
for  the  new  locomotive  that  was  based 
on    the    most    exacting    tests    showing 


performances.  Among  those  who  had 
the  opportunity  of  observing  the  trials 
of  force  and  speed,  it  was  the  unanimous 
opinion  that  locomotive  8000  is  the  last 
word  in  efficiency  and  economy  in 
freight  service.  The  official  data  show 
that  with  an  increase  in  weight  of  less 
than  two  per  cent  as  compared  with 
the  heaviest  Mikados  in  service  on  the 
Michigan  Central  the  new  locomotive 
shows  an  increase  of  nearly  eight  per 
cent  in  tractive  power,  derived  from  the 
forward  cylinders,  and  an  increase  of 
over  twenty-six  per  cent  when  the  loco- 
motive "booster"  is  applied. 

Briefly  the  principal  merit  marks 
claimed  embrace  the  statement  that  for  its 
weight,  it  will  deliver  more  power  than 
any  locomotive  in  the  world.  That  it  will 
exert  more  tractive  effort  per  ton  of  coal 
consumed  than  any  locomotive  ever  built. 
That  it  will  prove  a  locomotive  easier  to 
operate  and  repair  than  its  predecessors, 
thus  making  for  quick  turn-arounds  and 
safety. 

These  may  seem  bold  claims,  but  the 
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constructors  and  railway  ofticials  are 
assured  of  their  proofs,  and  it  is  ex- 
pected that  an  opportunity  will  be  af- 
forded    at     an     early     date     to     make 


the  departures  from  general  practice, 
together  witli  the  results  of  the  tests 
so  far  recorded,  make  the  introduction 
of   this   locomotive   a    notable    event    in 


VIEW  OF  LOCOMOTIVE  NO.  8000.   MICHIGAN   CENTRAL,    SHOWING  FEED-WATER 
HEATER   LOCATION   IN   FRONT    OK  THROTTLE   AND   STACK 


dynamometer  tests  and  results  minutely 
determined.  Meanwhile  the  originality, 
the  apparent  reasonableness  of  the 
advantages    involved,    the    boldness    of 


railroad  engineering.  We  are  already 
convinced  that  the  engine  possesses  more 
merit  than  many  other  innovations  that 
have   appeared   in   our   time   and   are   now 


little  heard  of,  and  hope  to  publisli  a  de- 
tailed report  of  its  actual  performance  in 
an  early  issue  of  Railway  and  Ijicomo- 
tive   Engineering. 

It  may  be  added  that  the  general  di- 
mensions of  the  leading  parts  are  as 
follows: 

Engine  wheel   base  37  feet. 

Driving  wheel   base   16  feet  6   inches. 

Kngine  and  tender  71  feet  6^  inches. 

Total  length  82  feet  coupler  to  coupler. 

Engine  height  15  feet  Ayi  inches  from 
top  of  rail. 

Engine  width  10  feet  4  inches  at 
cylinders. 

Cylinder  28"  x  30". 

Steam  pressure  200  lbs.  per  sq.  in. 
Diameter  of  drivers  63  ins. 

Main  driving  journals  11^"  x  14". 

1-2-4  driving  journals  11"  x  13". 

Engine  truck  wheel  journal  6^"  x  12". 

Trailer  truck  wheel  journal  9"  x  14". 

Driving    wheel    centers    diameter   56". 

Engine  truck  wheel  centers  diameter 
33". 

Weight  of  engine  334.000  lbs. 

Maximum  tractive  eflfort  including 
"booster"   74,500  lbs. 

The  tender  weighs  199,700  lbs.,  and  has 
a  capacity  of  16  tons  of  fuel  and  10,000 
gallons  of  water. 


Oscillation    of   Locomotives    Running    at    High    Speed 


At  the  summer  meeting  of  the  Institute 
of  Mechanical  Engineers  in  Paris,  Sir  Vin- 
cent Raven,  an  eminent  English  engineering 
authority,  among  other  interesting  state- 
ments, alluded  to  the  fact  that  the  ques- 
tion as  to  the  most  satisfacory  mechanical 
arrangement  of  an  express  passenger  loco- 
motive for  the  British  railways  must  be 
considered  in  reference  to  the  discussion 
which  has  been  occupying  the  attention  of 
railway  engineers  for  some  time  now,  in 
regard  to  the  possibility  of  oscillations  or 
nosing  of  locomotives  when  running  at 
high  speeds.  Experience  in  the  United 
States  with  various  designs  of  locomotives 
has.  we  are  assured,  proved  that  an  electric 
locomotive  cannot  be  expected  to  travel 
satisfactorily  at  such  speeds  as  70  to  75 
miles  per  hour,  if  the  wheel  arrangement 
is  symmetrical.  This,  of  course,  is  an  im- 
portant point  if  one  bears  in  mind  that 
one  of  the  advantages  of  electric  working 
is  that  there  is  no  necessity  for  turning 
the  locomotive  at  the  end  of  each  journey. 
This  is  only  possible  if  the  locomotive  can 
run  equally  well  in  both  directions.  For 
such  speeds  as  we  are  considering  it  might 
be  quite  satisfactory  to  run  a  4-6-2  loco- 
motive with  the  bogie  leading,  but  not 
with  the  bogie  trailing,  and  therefore  it 
is  desirable  that  in  whichever  direction 
the  locomotive  runs  there  should  be  a 
fcogie   leading.      Engineers    in    the    United 


States  advocate  a  construction  which,  while 
not  symmetrical,  does  provide  for  a  bogie 
at  each  end  of  the  locomotive.  For  this 
purpose  they  recommend  one  or  other  of 
the  various  designs  which  are  based  on  the 
articulation  of  two  locomotives  back  to 
back. 

The  difficulties  experienced  in  the  L'nited 
States,  however,  have  not  been  borne  out 
by  the  results  of  running  symmetrical  lo- 
comotives on  British  and  Continental  rail- 
ways. In  view  of  this,  it  is  evident  that 
there  must  be  some  cause  which  gives  rise 
to  violent  oscillations  on  symmetrical  elec- 
tric locomotives  when  running  in  the 
United  States  which  are  absent  when  s>Tn- 
metrical  steam  locomotives  are  run  in 
Europe.  It  may  be  argued  that  although 
the  wheel  arrangement  of  the  steam  loco- 
motives mentioned  is  strictly  symmetrical, 
the  distribution  of  the  weight  in  the  super- 
structure of  the  steam  locomotive  is  un- 
symmetrical.  It  is  not  considered,  how- 
ever, that  this  can  make  any  substantial 
difference  in  the  behavior  of  the  locomo- 
tive. There  is  no  doubt  a  good  deal  yet 
to  be  learned  about  the  behavior  of  elec- 
tric locomotives  of  a  symmetrical  arrange- 
ment when  running  at  high  speeds,  but 
one  possible  cause  of  the  trouble  experi- 
enced in  the  United  States  and  from  which 
the  European  railways  seem  to  be  free, 
may  be  that  on  practically  all  the  railways 


in  the  United  States  the  rail  joints  are 
staggered,  whereas  on  the  British  rail- 
ways, and,  it  is  understood,  on  the  French 
railways  also,  the  rail-joints  are  opposite 
to  each  other.  This  staggering  of  the 
joints  in  the  United  States  must  set  up  a 
periodic  disturbing  force  both  horizontal 
and  vertical.  The  frequency  of  this  dis- 
turbance will  depend  entirely  upon  the 
speed  at  which  the  locomotive  travels.  If 
the  design  of  the  locomotive  is  such  that 
its  own  natural  frequency  corresponds  to 
the  frequency  of  this  disturbance  at  a 
fairly  high  speed,  then  the  oscillations  set 
up  will  tend  to  become  violent.  With  rail- 
joints  opposite  each  other,  as  they  are  on 
the  British  and  French  railways,  the  same 
periodic  disturbing  force  cannot  be  set  up, 
and  any  oscillation  of  the  locomotive  which 
may  arise  from  any  local  cause  would  tend 
to  die  out  immediately  after  it  has  started. 
The  whole  question,  however,  is  one  of 
considerable  difficulty,  but  the  author  ex- 
pressed the  hope  that  after  extended  trials 
of  the  4-6-4  locomotive  on  the  North 
Eastern  Railway  he  would  be  in  a  posi- 
tion to  express  a  more  definite  opinion  in 
regard  to  the  subject. 

It  is  important,  however,  the  types  should 
be  as  few  as  possible  from  an  economic 
point  of  view,  and  he  considered  it  pos- 
sible to  confine  these  within  five  separate 
designs. 
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Railroad  Strike  Situation 

Important  Decision  Made  by  the  Railroad  Executives — Expected   Settlement  Postponed 


It  would  be  impossible  to  follow  the 
details  of  the  conflict  between  the  railroad 
executives  and  coal  mine  owners  on  the 
one  hand,  and  the  striking  railroad  em- 
ployes and  coal  miners  on  the  other.  We 
have  endeavored  so  far  to  present  a  fair . 
and  unbiased  reflex  of  the  attitudes  of  the 
contestants  in  the  gigantic  controversy, 
and  had  fervently  hoped  to  have  seen  the 
end  of  it  by  the  first  of  August.  There 
has  been  much  anxiety  in  official  circles  at 
Washington.  Yet,  in  general,  the  peo- 
ple display  little  excitement.  There  is  a 
serene  confidence  that  everything  will  be 
settled  in  due  time.  This  hopefulness  of 
the  people  may  be  a  reflex  of  the  old 
American  belief  in  our  lucky  star.  We 
feel  that  we  have  always  managed  to  get 
through  our  labor  crises  in  the  past,  and 
that  somehow  we  shall  be  able  to  emerge 
happily  from  this  one.  It  is  the  compla- 
cent theory,  so  comfortable,  but  which  may 
not  always  be  justified,  that  Providence 
especially  looks  after  idiots,  drunken  men 
and  the  United  States.  The  mass  of  the 
people,  however,  can  give  resons  for  the 
faith  that  is  in  them.  They  believe,  first 
of  all,  in  the  Government.  With  all  its 
defects  and  weaknesses,  it  can  be  trusted 
upon  to  rise  to  the  needs  of  a  national 
emergency.  It  has  latent  and  unwritten 
powers  which  can  be  utilized  under  the 
supreme  law  of  the  safety  of  the  public. 
Furthermore,  the  people  have  a  firm  belief 
in  the  good  sense  of  the  men  on  both  sides 
of  the  controversy.  They  do  not  expect 
either  to  go  to  extremities.  This  is  the 
kind  of  confidence  bred  in  Americans  by 
long  experience,  and  they  are  not  to  be 
easily  shaken  out  of  it  now.  Hope  almost 
always  creates  from  its  own  w-reck  the 
thing  it  contemplates. 

Passing  over  the  clamor  of  recrimina- 
tions during  July  much  was  hoped  for  by 
the  calling  of  the  railroad  executives  to- 
gether on  the  first  of  August.  President 
Harding  had  obtained  intimation  from  both 
sides  that  settlement  might  be  achieved  if 
certain  compromises  were  made.  It  was 
learned  from  official  sources  that  a  settle- 
ment plan  drawn  up  in  Washington  was 
about  as  follows : 

1.  The  shopmen  to  return  to  work  at 
once. 

2.  The  Railroad  Labor  Board  to  grant 
a  rehearing  on  the  wage  scale  reductions 
and  other  working  conditions  which 
brought  on  the  strike. 

3.  The  railroads  to  agree  to  abide  by 
the  orders  of  the  Labor  Board  prohibiting 
railroads  from  having  repair  work  done  in 
private  shops. 

4.  Seniority  to  be  restored  only  in  part 
to  the  strikers,  the  men  who  walked  out 


to  receive  rights  inferior  to  those  of  the 
men  who  stayed  on  the  job,  but  superior 
to  those  of  the  strike  breakers. 

This  latter  proposition  for  settlement  of 
the  seniority  question  is  one  that  was  said 
to  be  sponsored  by  a  member  of  the  Labor 
Board,  and  constituted  the  only  doubtful 
point  of  the  four  mentioned.  That  it 
would  be  accepted  by  the  shopmen  was 
considered  doubtful,  the  general  opinion 
that  the  men  would  consider  returning 
only  if  restored  to  the  privilege  of  senior- 
ity, and  it  was  equally  well  known  that 
some  of  the  railroads  had  promised  perma- 
nent etnplojnnent  to  their  strike  breakers. 
The  significance  of  such  a  promise  is  that 
the  one  big  privilege  which  seniority  gives 
is  employment.  If  a  shop  crew  is  being 
cut  down,  the  last  man  hired  is  the  first 
man  fired.  Hence,  if  the  railroads  take 
back  the  strikers  with  unimpaired  senior- 
ity, and  have  room  for  no  more  than  were 
employed  before  the  strike,  the  strike 
breakers  are  going  to  lose  their  jobs. 

Another  suggestion  understood  to  have 
been  made  by  the  President  was  that  the 
men  should  return  to  work  under  the 
Labor  Board's  rules,  waiving  seniority 
rights  for  the  time  being,  and  leave  the 
question  of  seniority,  along  with  all  the 
other  questions  involved,  for  settlement  by 
the  board.  He  is  believed  to  have  pointed 
out  to  the  shopmen's  chiefs  that,  should  the 
men  do  such  a  thing,  the  generosity  of 
their  move  would  be  so  appreciated  by  the 
public  and  the  Administration  that  the 
Labor  Board  would  be  almost  certain  to 
uphold  their  point  of  view  in  settling  the 
seniority  dispute. 

It  was  explained  that  the  question  of 
seniority  is  not  before  the  board  at  this 
time  because  the  board  takes  the  position 
that  it  is  qualified  to  deal  only  with  the 
roads  and  their  employes.  Which  is  to 
say,  that  strikers  are  not  employes.  But 
the  moment  they  return  to  work  and  one 
of  tliem,  for  example,  is  denied  his  senior- 
ity privileges,  the  question  would  be  a 
legitimate  subject  for  judgment  by  the 
board. 

At  the  meeting  of  the  Railway  Execu- 
tives' Association,  held  in  New  York  City 
on  the  first  of  August,  the  official  proposi- 
tions submitted  by  President  Harding  were 
as  follows : 

First — Railway  managers  and  workmen 
are  to  agree  to  recognize  the  validity  of  all 
decisions  of  the  Railroad  Labor  Board 
and  to  faithfully  carry  out  such  decisions 
as  contemplated  by  the  law. 

Second — The  carriers  will  withdraw  all 
lawsuits  growing  out  of  the  strike,  and 
Railroad  Labor  Board  decisions  which 
have  been  involved  in  the  strike  may  be 


taken,  in  the  exercise  of  recognized  rights 
by  either  party,  to  the  Railroad  Labor 
Board  for  rehearsing. 

Third — All  employes  now  on  strike  to 
be  returned  to  work  and  to  their  former 
positions  with  seniority  and  other  rights 
unimpaired.  The  representatives  of  the 
carriers  and  the  representatives  of  the  or- 
ganizations especially  agree  that  there  will 
be  no  discrimination  by  either  party  against 
the  employees  who  did  or  did  not  strike. 

Referring  to  the  system  of  contracting 
work  to  manufacturing  establishments  in 
order  to  maintain  needed  repairs,  the 
President  pointed  out  that  he  "had  not 
specifically  stated  it  in  the  terms  of  settle- 
ment, but,  of  course,  the  abandonment  of 
the  contract  system,  in  accordance  with 
the  decision  of  the  Board,  is  to  be  expected 
on  the  part  of  all  railroads.  It  is  wholly 
unthinkable  that  the  Railroad  Labor  Board 
can  be  made  a  useful  agency  of  the  Gov- 
ernment in  maintaining  industrial  peace  in 
the  railway  service  unless  employees  and 
workers  are  both  prompt  and  unquestion- 
ing in  the  acceptance  of  its  decisions." 

The  Railway  Executives'  Association,  by 
a  vote  of  265  to  2,  refused  to  agree  to  the 
President's  plan  for  ending  the  railroad 
men's  strike,  sending  him  a  qualified  ac- 
ceptance of  planks  calling  for  agreement 
to  abide  by  all  decisions  of  the  United 
States  Railroad  Labor  Board  and  the  call- 
ing off  of  all  litigation  growing  out  of  the 
strike,  but  refusing  point  blank  to  the  third 
and  main  proposal,  that  they  allow  all 
strikers  to  return  without  any  loss  of 
seniority. 

"Striking  former  employes,"  said  the 
reply  of  the  executives,  "cannot  be  given 
preference  to  employes  at  present  in  the 
service  without  doing  violence  to  every 
principle  of  right  and  justice  involved  in 
this  matter  and  without  the  grossest  breach 
of  faith  on  the  part  of  the  railroads  to  the 
men  at  present  in  their  service.  Under 
these  circumstances  it  becomes  apparent 
that  the  railroads  cannot  consider  any  set- 
tlement of  the  present  strike  that  does  not 
provide  protection  in  their  present  employ- 
ment both  to  the  loyal  employes  who  re- 
mained in  the  service  and  to  the  new 
employes  entering  it." 

Reports  from  Chicago  where  the  strike 
leaders  have  been  gathering  in  anticipation 
of  action  on  the  President's  plan,  were  to 
the  effect  that  the  strikers  would  accept 
it,  leaving  it  up  to  the  President  to  take 
such  other  steps  as  he  might  deem  best 
to  bring  the  executives  into  line. 

It  may  be  added  that  the  vote  taken  by 
the  Railway  Executives,  and  already 
stated,  was  taken  after  Herbert  Hoover, 
speaking  for  the  Administration,  had  urged 
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full  acceptance  of  the  President's  plan,  on 
the  ground  that  the  full  recognition  of  the 
United  States  Labor  Board  is  the  real 
issue  in  the  strike,  compared  to  which  the 
seniority  issue,  important  to  the  railroads, 
is  of  minor  consciiuence.  Coupled  with 
this  was  the  declaration  that  the  Presi- 
dent feels  that  maintenance  of  the  integ- 
rity of  the  Labor  Board  transcends  in 
imijortance  all  other  issues,  and  a  plea  that 
the  executives  assist  the  Administration  in 
disposing  of  one  of  the  many  vexatious 
problems  confronting  it. 

The  railroad  executives  agr^tod  entirely 
with  the  President's  statement  that  it  is 
wholly  unthinkable  that  the  Railroad  Labor 
Board  can  be  made  a  useful  agency  of  the 
tiovernmcnt  in  maintaining  industrial  peace 
in  the  railway  service  unless  employers 
and  workers  are  both  prompt  and  unques- 
tioning in  their  acceptance  of  its  decision. 
The  executives  claim  that  "many  men  in 
the  service  refused  to  join  the  strike,  and 
in  so  doing  were  assured  of  the  seniority 
rights  accruing  to  them  and  of  the  perma- 
nence of  their  positions.  In  some  lines  it 
is  claimed  that  50  oer  cent  or  more  refused 
to  join  the  strikt  To  these  old  loyal 
employes  have  beer  added  thousands  of 
new  men  who  were  employed  and  could  be 
secured  only  upon  a  definite  promise  that 
their  services  would  be  retained  regardless 
of  the  settlement  of  the  strike,  with  all 
the  rights  appertaining  to  such  employ- 
ment, including  that  of  seniority  under  the 
working  rules  and  regulations  previously 
approved  by  the  Railroad  Labor  Board. 

In  view  of  the  above  the  executives  in- 
sist that  ihe  strikiig  former  employes 
cannot  be  ^nven  prtferelice  to  employes 
at  present  in  the  sirvice,  without  doing 
violence  to  every  pruciple  of  right  and 
justice  involved  in  this  matter  and  without 
the  grossest  breach  of  faith  on  the  part  of 
the  railroads  to  tlie  mer.  at  present  in  their 
service.  Under  those  circumstances,  it  be- 
comes apparent  tha^  the  railroads  cannot 
consider  any  settlement  of  the  present 
strike  which  does  not  provide  protection 
in  their  present  employment  both  to  the 
loyal  employes  who  remained  in  the  serv- 
ice and  to  the  new  employes  entering  it. 

The  willingness  of  the  Railway  Execu- 
tives to  accept  two  of  the  propositions 
submitted  by  the  President  was  considered 
as  a  distinct  step  forward  by  the  Admin- 
istration. It  was  indicated,  however,  that 
even  if  a  settlement  is  reached  all  around 
and  the  railroad  workers  aho  agree  to 
abide  by  the  decisions  of  the  Railroad 
Labor  Board  in  the  future,  legislation 
doubtless  will  be  sought  strengthening  the 
hands  of  the  board  by  giving  it  power  to 
enforce  its  rulings  against  both  the  car- 
riers and  their  cmplo3'es. 

One  suggestion  made  in  an  authoritative 
quarter  was  that  future  wage  decisions  of 
the  board  should  be  on  a  regional  rather 
than  a  national  basis. 

It  was  pointed  out  that  wage  scales  in 
United   States   Navy  Yards  and  Arsenals 


are  based  on  the  average  wages  paid  for 
similar  work  in  a  number  of  manufacturing 
plants  in  the  vicinity  of  the  yard  or  arsenal 
and  no  attempt  is  made  to  lix  a  national 
wage  scale  for  Government  plants.  It  is 
felt  that  the  same  rule  could  be  applied 
with  profit  on  the  railroads. 

It  is  generally  believed  that  the  Govern- 
ment does  not  contemplate  taking  any  fur- 
ther action  in  the  dispute,  at  least  until 
the  breakdown  of  some  particular  railroad 
becomes  evident.  Acceptance  of  the  strik- 
ing shopmen  of  the  President's  proposals 
docs  not  materially  change  the  situation 
in  view  of  the  unanimous  rejection  of  the 
terms  by  the  rail  executives.  As  already 
stated  the  employes,  during  the  first  week 
in  August  agree  to  return  to  work  with 
the  understanding  that  they  have  unim- 
paired seniority  restored.  The  railroads 
flatly  refuse  to  re-cniploy  them  on  this 
basis. 

Unless  the  railroads  change  their  at- 
titude and  surrender  on  the  question  of 
seniority  the  Administration  feels  the  strike 
is  exactly  where  it  was  on  July  1  when 
the  shopmen  walked  out. 

Either  some  entirely  new  basis  for  a 
compromise  must  be  worked  out  and  re- 
submitted or,  as  the  President  himself  has 
intimated,  the  railroads  and  the  shopmen 
will  be  allowed  to  "fight  it  out." 

Among  other  reports  not  fully  confirmed 
was  one  to  the  effect  that  the  Administra- 
tion's next  move  in  the  shopmen's  strike 
would  be  to  invite  the  strikers  to  return 
to  work  and  then  appeal  to  the  Railroad 
Labor  Board  for  a  decision  upon  the 
seniority  question.  It  was  reasoned  that 
since  both  strikers  and  executives  have  ac- 
cepted the  first  of  the  President's  proposals 
— that  the  judgments  of  the  Labor  Board 
must  be  obeyed  by  both  sides — this  gives 
opportunity  for  arbitration  of  the  seniority 
issue.  In  labor  quarters  this  report  was 
received  with  interest  and  some  favor. 
The  obvious  difficulty  with  this  course  of 
action  is  in  the  attitude  of  the  executives 
who  have  assured  employes  taken  on  dur- 
ing the  strike  that  their  positions  are  per- 
manent. 

The  only  definite  assurance  is  that  the 
Railroad  Labor  Board  has  adopted  a  reso- 
lution to  begin  the  hearing  of  wage  and 
rule  disputes  involving  certain  classes  of 
railway  men  on  August  28.  The  Board's 
action  is  in  line  with  promises  previously 
made  when  the  union's  strike  plans  were 
formulated  early  in  July.  Labor  board 
members  pointed  out  that  the  Board  made 
no  concession  in  granting  a  rehearing  of 
cases  which  resulted  in  slashing  the  pay 
on  July  1,  as  any  organziation  was  privi- 
leged to  ask  for  reconsideration  on  the 
ground  that  living  prices  had  advanced 
since  the  decision  was  rendered.  The  prin- 
cipal rule  involved  concerns  overtime. 

Cases  involving  forty-three  roads  have 
now  been  submitted  to  the  Board,  these 
railroads  waiving  their  right  to  a  thirty- 
day  notice  before  submissions  of  the  cases. 


Other    roads   arc   said   to   have   pursued   a 
similar  policy. 


Senator  Cumniins  on  the  Railroad  Law 

Senator  Cnmmins,  who  has  had  many 
conferences  with  the  President  on  the 
Railroad  Law  of  which  he  was  part  author, 
says  he  is  convinced  that  the  committee 
hearings,  which  will  be  designed  to  secure 
all  possible  aid  in  drafting  a  new  formula 
on  railroad  wages,  would  begin  soon,  but 
not  so  soon  as  to  interfere  with  the  pres- 
ent strike  negotiations.  The  committee 
chairman  did  not  believe  it  possible  that 
the  amendatory  legislation  could  be  dis- 
posed of  soon  enough  to  be  a  factor  in 
the  present  strike,  his  thought  being  that 
corrective  legislation  would  prevent  future 
trouble. 

"The  men  undoubtedly  are  entitled  to 
a  guarantee  of  a  living  wage,  inasmuch 
as  the  Transportation  act  attempts  to  de- 
fine wage  standards,"  said  Senator  Cum- 
mins. "I  do  not  mean  a  nation-wide, 
standardized  wage,  but  the  law  should  be 
so  amended  as  to  guarantee  a  living  wage, 
under  a  better  formula  of  law  than  in  the 
present  Transportation  act,  which  will  be- 
capable  of  better  administration  by  the.- 
Railroad  Labor  Board." 

Later,  according  to  Senator  Cummins, 
who  is  a  co-author  of  the  present  law, 
must  come  legislation  to  make  the  board's 
decisions  enforceable. 

"They  are  binding  now,  on  both  sides, 
but  not  enforceable,"  said  Senator  Cum- 
mins. "I  think  we  must  have  an  amend- 
ment which  will  make  them  enforceable, 
by  providing  penalties  against  conspiracy 
among  railway  workers  and  also  fines  and 
imprisonment  penalties  against  railway  offi- 
cials  for  violating  the  board's  orders." 

The  latter  legislation,  Senator  Cummins 
said,  should  not  be  injected  now  into  the 
present  strike. 


An  Authority  on  Labor  Questions 

Baron  Shaw,  one  of  the  six  members  of 
the  British  Lords  of  Appeal,  who  is  at- 
tending the  San  Francisco  convention  of 
the  American  Bar  Association,  and  who  is 
perhaps  the  highest  authority  on  labor  dis- 
putes in  Great  Britain,  being  chairman  of 
the  commission  that  settled  the  British 
dock  strike,  one  of  the  most  serious  that 
has  taken  place  in  England,  states  that  he 
was  not  sufficiently  well  acquainted  on 
the  coal  and  railroad  strikes  in  America  to 
venture  an  opinion,  but  he  was  a  confirmed 
advocate  of  judicial  arbitration,  meaning 
an  investigation  in  which  both  sides  par- 
ticipated, with  the  power  of  cross-exam- 
ination together  with  an  impartial  chair- 
man, and  where  capital  and  labor  hear 
each  other.  In  the  dock  strike  this  was  the 
method  followed,  and  as  a  result  the 
scandal  of  casual  labor  was  done  away 
with  by  a  system  of  registration,  and  a 
minimum  wage  of  sixteen  shillings  a  day- 
was  fixed,  on  a  sliding  scale  with  respect 
to  the  cost  of  living. 
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Six- Wheel  Truck  for  120-Ton  Capacity  Coal  Car  for  the 
Norfolk  &  Western  Railway 

Details  of  Unusual  Features  in  Design  and  Construction 


The  June  issue  of  Railway  and  Loco- 
motive Engineering  contained  an  article 
descriptive  of  the  body  of  a  120-ton  coal 
car  built  for  the  Norfolk  &  Western  Rail- 
road. 


but  on  the  outer  end  of  an  equalizing 
lever  (4).  This  equalizing  lever  rests 
upon  and  is  pivoted  to  the  frame  at  (5) 
so  that  the  inner  end  of  the  lever  exerts 
an  upward  thrust  through  the  column   (6) 


SIX-WHEELED    TRUCK    FOR    NORFOLK    &    WESTERN    RY. 


The  truck  used  is  of  the  six-wheeled 
type  of  novel  construction.  In  the  ordinary 
six-wheeled  truck  the  center  of  the  equal- 
izer springs  lies  at  one  third  the  distance 
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against  the  end  of  the  lever  (7).  This 
lever  (7)  is  pivoted  on  the  same  pin  (8) 
by  which  the  two  frames  (1)  are  con- 
nected. 
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DL\GRAM   OF   LOAD   TRANSFERENCE   OF   NORFOLK   &    WESTERN    RY.  TRUCK 


from  the  center  of  the  outside  axle  to  that 
of  the  middle  axle,  in  order  to  obtain  a 
uniform  distribution  of  the  weight  between 
the  three  axles.  The  appearance  of  this 
truck  is  deceitful  in  this  respect  because 
the  center  of  the  springs  lies  midway  be- 
tween the  two  axles.  It  is,  in  this,  that  the 
main  peculiarity  of  the  truck  lies. 

This  peculiarity  may,  perhaps,  be  best 
illustrated  by  the  use  of  a  diagrammatic 
drawing. 

The  outer  ends  of  the  two  side  frames  ( 1 
and  2)  rest  on  the  axle  boxes  in  the  usual 
manner  and  are  pivoted  together  at  their 
inner  ends  where  they  rest  on  the  center 
box.  In  the  diagram  it  is  assumed  that  the 
total  wheel  base  is  120  in.  and  that  the 
load  is  applied  at  a  point  (3)  midway  be- 
tween the  inner  and  outer  axles.  This 
load,  as  it  is  applied  through  the  springs, 
does  not  rest  directly  on  the  side  frames 


Following  the  distribution  of  the  load 
there  is  first  the  direct  loading  let  us  say 
of   3,000   lbs.   at    (3)    on   the   end   of   the 


lever  (4).  As  this  lever  is  one  of  two 
equal  arms  the  downward  thrust  at  (5) 
on  the  side  frame  is  equal  to  6,000  Jbs. 
and  the  upward  thrust  on  (6)  is  3.000 
lbs.  to  balance  that  at  (3).  As  a  similar 
upward  thrust  is  given  to  each  end  of 
the  lever  (7)  the  result  is  to  tend  to  lift 
the  pin  (5)  and  the  two  truck  frames  by 
the  combined  amount  of  this  thrust  and 
thus  relieve  the  weight  on  the  center  box 
by  tliat  amount.  With  the  downward 
pull  at  (5)  equal  to  6.0OO  lbs.  and  with 
the  pivotal  point  (5)  located  one-third 
the  distance  from  the  center  axle  to  the 
outer  one,  this  distribution  would  naturally 
put  4.000  lbs.  on  the  center  axle  and  2,000 
lbs.  on  the  outer.  But  the  upward  thrust 
on  the  column  (6)  relieves  the  center 
box  of  3,000  lbs.  of  its  load,  leaving  1,000 
lbs.  to  be  carried  by  the  journal  box,  or 
one-third  the  load  put  by  the  bolster  and 
springs  on  the  end  of  the  lever  (4). 

In  short  the  effect  is  the  same  as  though 
the  original  weight  was  imposed  by  the 
springs  on  the  pin  (5)  at  a  distance  of 
20  in.  from  the  center  axle  or  one-third 
the   distance   between   the   two. 

The  special  drawing  shows  how  this  is 
worked  out  in   practice. 

This  is  an  assembly  of  the  details  for 
one-half  of  the  sid.'  of  the  truck.  In  it 
the  distance  betwern  the  wheel  centers  is 
4  ft.  6  in.  or  9  ft.  0  in.  for  the  total  wheel 
base.  The  cfljnter  of  the  springs  is  mid- 
way between  the  two  axles  and  the  pivotal 
point  of  the  tottom  equalizer  (4)  is 
4  1/16  ill.  insitfe  of  this.  The  arms  of 
this  equalizer  sre  4  1/16  in.  and  7  in.  long, 
respectively.  This  makes  each  arm  of  the 
top  equalizer  10  13/16  in.  long. 

With  this  ratio  of  equalizer  arms  and 
according  to  the  analysis  of  the  diagram 
of  construction,  the  downward  thrust  on 
the   frames   is    about   4,741    lbs.    for   each 
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3,000  lbs.  of  load  on  the  springs  and  short 
end  of  the  bottom  equahzer.  The  dis- 
tance of   the   pivotal   point   on   the   frame 


by  the  longitudinal  pieces  C  C  on  which 
the  side  bearings  E  E  are  cast.  These 
two  pieces  are,  in  turn,  united  by  a  cross 


SIDE   ELEVATION   .\ND  PL,\N  OF  NORFOLK  &  WESTERN   RY.  SIX-WHEELED  TRUCK 


from  the  inner  and  outer  axles  is 
22  15/16  in.  and  31  1/16  in.,  respectively, 
or  on  a  ratio  of  about  .425  to  .575  of  the 
distance  between  the  axles. 

According  to  this  ratio  about  2,726  lbs. 
will  rest  upon  the  center  axle  and  2,015 
lbs.  on  the  outer  axle.  But  the  upward 
thrust  on  the  inner  end  of  the  bottom 
equalizer  is  1,741  lbs.,  which  must  be 
subtracted  from  the  load  that  would 
normally  be  put  on  the  center  axle,  leav- 
ing 985  lbs.  which,  with  the  985  lbs. 
coming  from  the  other  half  of  the  truck 
puts  a  total  load  of  1,970  lbs.  on  the  cen- 
ter axle,  and  2,015  lbs.  on  each  of  the 
outer  axles,  for  each  6,000  lbs.  (3.000 
lbs.  on  a  side)  total  load  on  the  bolster. 
All  these  working  parts  of  the  truck 
are  of  steel  castings  and  the  specifications 
require  that  the  bearing  parts  shall  be 
cast  smooth  so  that  no  finishing  will  be 
required. 

With  the  exception  of  this  peculiarity 
the  truck  is  similar  to  other  six-wheeled 
trucks.  In  addition  to  the  side  frames 
and  leverages  described  the  bolster  is  one 
of  the  principal  features  of  the  truck.  It 
is  a  steel  casting.  In  plan  it  has  two 
bearing  pieces  B  B  which  are  connected 


bar  D  on  which  the  center  plate  is  cast. 
The  openings  between  C,  D,  and  B  af- 
ford access  to  and  play  for  the  brake 
levers.  The  sections  are  partly  U  and 
partly  /-shaped,  the  cross  pieces  B  being 
of  the  latter  form  and  all  are  stiffened 
by  necessary  ribs   and   brackets. 

In  the  brake  rigging  the  ordinary  sin- 
gle shoe  brake  is  used  without  a  dead 
lever.  The  pull  is  applied  to  the  end  of 
the  first  lever  at  F  in  the  direction  of 
the  arrow.  This  lever  is  pivoted  to  the 
brake  beam  of  one  of  the  outside  wheels 
and  its  back  thrust  is  communicated  to 
the  brake  lever  H  of  the  central  pair  of 
wheels  through  the  thrust  rod  G.  The 
upper  end  of  this  lever  is  connected  by 
the  tension  rod  /  to  the  upper  end  of  the 
last  lever  K  which  is  pivoted  to  the  bol- 
ster and,  by  means  of  the  thrust  rod  L 
puts  a  brakeshoe  pressure  against  the 
third   pair   of   wheels. 

In  connection  with  the  car  under  which 
these  trucks  are  to  be  used  a  description 
of  which  was  published  in  our  June  issue, 
the  latch  used  in  holding  the  doors  is 
worthy  of  notice. 

The  drop  doors  are  plain  traps  turn- 
ing on  hinges  on  one  side  at  A  and  stif- 


fened by  an  angle  at  the  swinging  md. 
This  angle,  projecting  beyond  the  edge 
of  the  door,  serves  as  a  bearing  to  catch 
the  lip  of  the  latch.  The  latch  is  pivoted 
at  B  and  is  held  in  the  locking  position 
by  the  cam  C  which  is  pivoted  at  D  and 
is  held  by  the  same  triangular  bracket  as 
the  latch. 

The  latch  has  a  double  catch  or  lip. 
The  main  one  that  is  shown  in  the  en- 
graving as  holding  the  door  in  place 
comes  well  beneath  and  when  crowded 
into  place  by  the  cam  holds  very  se- 
curely. But  that  this  lip  should  catch, 
necessitates  that  the  door  should  be  fully 
closed.  As  it  may  be  difficult  to  swing 
the  door  up  to  closed  position  the  small 
supplementary  lip  £  is  placed  on  the  face 
of  the  latch  just  below  the  main  lip.  Then 
as  the  doors  are  swung  up  they  catch  on 
this  lip  and  are  held  nearly  closed.  In 
order  to  close  doors  that  arc  not  easily 
lifted    up   to    the    shut    position    a    hole    is 
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drilled  at  F  in  each  door  angle,  and  a  bar 
put  through  one,  as  that  to  the  left,  makes 
it  possible  to  use  one  door  angle  as  a 
fulcrum  with  which  to  pry  the  other  door 
up  and  shut.  This  done  the  bar  is  re- 
versed for  use  on  the  other  door. 

As  to  how  much  farther  we  are  to  go 
in  the  matter  of  high  capacity  cars  for 
bulk  freight  it  would  be  hazardous  to 
predict.  But  as  things  stand  now  this  is 
the  latest  design  to  be  produced. 


Louisville  and  Nashville  Veterans  Hon- 
ored 

Service  medals  have  been  awarded  to 
the  employes  of  the  Looiisville  &  Nash- 
ville Railroad  at  a  meeting  held  in  Nash- 
ville, Tenn.,  recently.  The  medals  in  their 
material  and  design  distinguish  the  length 
of  service  of  the  employe  running  from 
IS  to  25  years,  from  25  to  35,  from  35  to 
45  and  over  45  years.  The  total  awards 
included  292  employes. 


Electric  Locomotive  for  Japan 

The  English  Electric  Company  has  re- 
ceived an  order  from  the  Imperial  Gov- 
ernment Railways  of  Japan  for  34  electric 
locomotives  intended  for  those  portions  of 
the  Japanese  main  line  railways  which  arc 
expected  to  be  in  operation  by  the  end  of 
next  year.  The  cost  of  the  electric  lo- 
comotives is  said  to  approximate  $2,500,- 
000. 
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Report  on  Locomotive  Boiler  Explosions 

By  A.  G.  Pack,  Chief,  Bureau  of  Locomotive  Inspection,  Washington,  D.  C. 


Tables  compiled  by  the  Bureau  of  Loco- 
motive Inspection  show  that  boiler  explo- 
sions have  been  the  most  prolific  source 
of  serious  and  fatal  injuries.  The  primary 
cause  of  a  boiler  explosion  is  because  some 
part  of  the  vessel  is  too  weak  to  withstand 
tlie  pressure  to  which  it  is  subjected,  and 
the  cause  of  this  weakness  is  sometimes 
hard  to  determine.  The  violence  which 
follows  boiler  explosions  is  accounted  for 
by  well-established  physical  laws.  When 
shell  sheets  rupture  or  crown  sheets  fail 
and  the  boiler  pressure  is  suddenly  reduced 
to  atmospheric,  a  tremendous  amount  of 
heat  energy  stored  in  the  water  in  instantly 
released  and  causes  a  large  part  of  the 
water  to  suddenly  flash  into  steam,  while 
the  volume  of  the  steam  expands  many 
times.  The  capacity  of  the  boiler  is  then 
wholly  inadequate  to  accommodate  the  in- 
creased volume  of  steam  so  suddenly  gen- 
erated, nor  will  the  rupture  permit  it  to 
escape  fast  enough  to  avoid  a  tremendous 
reaction.  As  a  result  of  this  reaction,  we 
have  the  appalling  explosions  which  are 
from  time  to  time  so  forcibly  brought  to 
our  attention. 

The  force  of  a  boiler  explosion  is  in  pro- 
portion to  the  size  and  suddenness  of  the 
initial  rupture  and  the  temperature  and 
volume  of  the  water  in  the  boiler  at  the 
time  of  the  rupture.  The  average  modern 
boiler  has  a  capacity  of  approximately  500 
cubic  feet  of  water  below  the  crown  sheet 
and  has  a  steam  space  of  about  150  cubic 
feet.  If  such  a  boiler  with  200  pounds' 
pressure  ruptures  from  any  cause,  so  as  to 
suddenly  reduce  the  pressure  to  that  of  the 
atmosphere,  the  release  energy  will  amount 
to  approximately  700,000,000  foot-pounds 
and  if  the  explosion  took  place  in  two 
seconds  approximately  690.000  horsepower 
would  be  developed. 

This  gives  some  idea  of  the  force  which 
accompanies  many  boiler  failures,  with 
their  serious  and  fatal  results,  and  supplies 
the  reason  for  the  violence  which  in  many 
cases  is  sufficient  to  hurl  the  entire  boiler 
several  hundred  feet  or  tear  it  into  frag- 
ments, scattering  them  in  every  direction. 

All  New  Locomotives  Constructed  with 
\V.\TER  Column  as  Recommended 

One  of  the  most  perplexing  problems 
which  has  presented  itself  while  operating 
the  modern  locomotive  is  that  of  securing 
a  correct  indication  of  the  height  of  water 
over  the  crown  sheet  under  all  conditions 
of  service. 

In  my  last  annual  report  was  included  a 
report  covering  tests  made  to  determine 
the  action  of  water  in  the  boiler  on  the 
water  indicating  appliances  with  respect  to 
their  correct  registration.  These  tests  es- 
tablished that  gauge  cocks  screwed  directly 


in  the  boiler  do  UL.t  correctly  indicate  the 
general  water  level  while  steam  is  rapidly 
escaping  from  the  boiler,  and  in  order  to 
secure  a  proper  appliance  it  was  recom- 
mended that  a  water  column  to  which  three 
gauge  cocks  and  one  water  glass  were  at- 
tached be  applied. 

As  far  as  we  have  been  able  to  de- 
termine, practically  all  new  locomotives 
constructed  since  that  report  was  rendered 
have  had  water  columns  applied.  On  old 
locomotives  the  application  has  not  prog- 
ressed rapidly,  probably  due  to  the  diffi- 
culty in  obtaining  necessary  appropriations. 
The  necessity  for  such  appliances,  how- 
ever, is  practically  unquestioned,  and  some 
roads  are  proceeding  with  the  application 
in  a  very  satisfactory  way.  It  is  hoped 
that  in  tlie  near  future  this  important  ap- 
pliance will  be  applied  on  all  locomotives, 
so  that  enginemen  may  have  accurate 
knowledge  of  the  general  water  level  in 
the  boiler  under  all  conditions  of  service. 

Transcribed  reports  showing  defects 
found  on  all  locomotives  ordered  out  of 
service  and  those  found  approaching  viola- 
tions of  the  law  and  rules  were  furnished 
the  chief  operating  officers  of  the  carriers 
monthly,  so  that  they  might  be  fully  in- 
formed of  the  condition  of  their  locomo- 
tive as  disclosed  by  our  inspectors. 

During  the  year  209  applications  were 
filed  for  extension  of  time  for  the  removal 
of  flues,  as  provided  in  rule  10.  Investiga- 
tion showed  that  in  25  of  these  cases  the 
condition  of  the  locomotives  was  such  that 
no  extension  could  properly  be  granted ;  22 
were  in  such  condition  that  the  full  exten- 
sion requested  could  not  be  granted,  but  an 
extension  for  a  shorter  period  within  the 
limits  of  safety  were  allowed;  25  exten- 
sions were  granted  after  defects  disclosed 
by  our  investigation  had  been  repaired ;  88 
applications  were  withdrawn  for  various 
reasons;  and  the  remaining  99  were 
granted   for  the  full  period  requested. 

As  provided  in  rule  54,  there  were  filed 
2,791  specification  cards  and  9,785  altera- 
tion reports.  These  have  been  carefully 
checked  to  determine  whether  the  boilers 
represented  were  so  constructed  as  to 
safely  withstand  the  pressure  to  which  they 
were  being  subjected  and  that  the  stresses 
given  in  the  specifications  and  alteration  re- 
ports had  been  correctly  calculated. 

On  July  1,  1920.  the  rules  became  effect- 
ive requiring  each  locomotive  used  in  road 
service  between  sunset  and  sunrise  to  be 
equipped  with  a  headlight  which  will  en- 
able the  enginemen  to  see  in  a  clear  atmos- 
phere a  dark  object  as  large  as  a  man  800 
feet  ahead  of  the  locomotive  and  that  yard 
locomotives  have  one  light  on  the  front 
and  one  on  the  rear  that  will  enable  the 
enginemen  to  see  300  feet  ahead  of  the  lo- 


comotive. These  requirements  have  been 
given  close  attention  and  have  been  fully 
complied  with  so  far  as  it  has  been  brought 
to  attention  of  the  chief  inspector.  The 
lighting  equipment  with  which  locomotives 
are  now  equipped  seems  to  be  meeting  with 
the  universal  approval  of  officials  and  em- 
ployes required  to  operate  and  maintain 
them. 

During  the  year  the  inspectors  of  this 
bureau,  at  the  direction  of  the  commission, 
spent  962  days  on  special  work,  in  connec- 
tion with  the  transportation  act  of  1920 
and  the  Interstate  Commerce  Act,  other 
than  the  duties  required  by  the  locomotive 
inspection  law. 

The  law  provides  that  whenever  any  dis- 
trict inspector  shall  in  the  performance  of 
his  duty  find  any  locomotive  or  apparatus 
pertaining  thereto  not  conforming  to  the 
requirements  of  the  law  or  the  rules  and 
regulations  established  and  approved  he 
shall  notify  the  carrier  in  writing  that  the 
locomotive  is  not  in  serviceable  condition, 
and  thereafter  shall  not  be  used  until  in 
serviceable  condition :  Provided,  that  a 
carrier,  when  notified  by  an  inspector  in 
writing  that  the  locomotive  is  not  in  serv- 
iceable condition  because  of  defects  set  out 
and  described  in  said  notice,  may  appeal  to 
the  chief  inspector  to  have  the  locomotive 
re-examined.  The  carrier,  being  dissatis- 
fied with  the  decision  of  the  chief  inspector, 
may  appeal  to  the  Interstate  Commerce 
Commission. 

Under  this  provision  of  the  law  not  a 
single  formal  appeal  has  been  taken  from 
the  decision  of  any  inspector  during  the 
fiscal  year.  This  demonstrates  that  wis- 
dom and  good  judgment  have  been  exer- 
cised by  our  inspectors  in  the  performance 
of  their  duties. 


Locomotive  Boiler   Horsepower 

Experiments  conducted  under  supervi- 
sion of  D.  F.  Crawford,  while  general  su- 
perintendent of  motive  power  of  the  Penn- 
sylvania Railroad,  indicate  that  to  obtain 
from  locomotives  the  average  power  re- 
quired from  them  it  is  necessary  to  con- 
sume fuel  at  the  rate  of  100  lbs.  of  coal 
per  square  foot  of  grate  per  hour,  and  to 
obtain  the  maximum  power  required  it  is 
necessary  to  consume  150  lbs.  and  at  times 
an  excess  of  that  amount  per  square  foot 
of  grate  per  hour.  To  obtain  the  power 
necessary  to  perform  the  work  demanded, 
a  boiler  which  from  its  heating  surface 
would  be  rated  at  320  horsepower  is  fre- 
quently forced  to  develop  over  1,500  boiler 
horsepower.  Other  boilers  rated  at  400 
horsepower  have  developed  as  high  as 
1,994  boiler  horsepower. 
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The  Properties  of  Chilled  Iron  Car  Wheels 

With  Illustration  of  Testing  Machine,  Location  of  Gage  Lines,  Diagrams  of  Pressures,  and 

Corresponding  Unit  Pressures 


I'or  sunii;  time  past  the  laboratory  of 
the  University  of  IHinois  has  been  engaged 
in  an  investigation  as  to  the  physical  prop- 
erties of  chilled  car  wheels  directing  atten- 
tion, at  first,  more  particularly  to  the  in- 
ternal stresses  set  up  in  the  metal  by 
mounting  and  loading.  The  results  of  this 
investigation  have  been  published  by  the 
University  in  its  Bulletin  No.  K9,  under 
the  authorship  of  the  engineers  in  charge 
of  the  work,  Messrs.  J.  M.  Snodgrass  and 
F.  H.  Gulchner. 

Owing  to  the  desirability  of  obtaining 
definite  information  concerning  the  magni- 
tude and  distribution  of  stresses  in  chilled 
car  wheels  and  of  determining  the  limita- 
tions of  these  wheels  as  used  today,  and 
with  a  further  view  of  improving  the 
chilled  iron  wheel  in  order  to  meet  future 
requirements,  a  cooperative  agreement  was 
entered  into  by  the  Association  of  Manu- 
facturers of  Chilled  Car  Wheels  and  the 
L'niversity  of  Illinois.  The  agreement  pro- 
vided that  the  University  should  conduct 
a  research  as  to 

(1)  the  strains  caused  by  mounting 
the  wheel  on  its  axle ; 

(2)  the  strains  caused  by  tlie  static 
or  wheel  loads ; 

(3)  the  ultimate  breaking  strength 
of  flanges,  and  strains  caused  by  flange 
pressure : 

(4")  the  strains,  due  to  temperature 
gradients  in  the  wheel,  caused  by 
brake  application ; 

(5)  incidental  problems  related  to 
the  above. 

The  present  bulletin  gives  the  results  of 
a  series  of  strain-gage  tests  in  connection 
with  the  items  (1)  and  (2)  just  men- 
tioned. The  strain  within  the  wheel  caused 
by  forcing  it  on  an  axle  was  first  deter- 
mined for  two  33-in.  72S-lb.  M.  C.  B. 
wheels.  The  same  pair  of  mounted  wheels 
was  then  subjected  to  static  loads  ranging 
from  20,000  to  200,000  lbs.  per  wheel,  and 
the  resulting  strains  noted.  The  loading 
effect  was  produced  by  applying  the  load  to 
the  axle  by  means  of  a  testing  machine, 
and  allowing  the  wheels  to  transmit  it  to  a 
pair  of  rails  the  conditions  being  similar 
to  those  found  in  service.  Similar  tests 
were  then  carried  out  with  a  pair  of  33  in. 
740  lbs.  arch  plate  wheels  and  a  pair  of 
725  lbs.  M.  C.  B.  wheels. 

General  Statement  Concerning  Wheel 
Loading. — A  car  wheel  in  service  is  sub- 
jected to  conditions  which  produce  stress 
within  the  wheel.  These  stress-producing 
conditions  may  exist  in  a  great  variety  of 
combinations,  and  give  rise  to  stresses  of 
a  more  or  less  complex  nature.  The  prin- 
cipal causes  of  stress  in  a  car  wheel  are: 


(1)  manufacturing  processes,  which 
may  cause  initial  stresses; 

(2)  forcing  the  wheel  on  the  axle, 
or  mounting; 

(3)  the  proportion  of  the  car  load- 
ing supported  by  one  wheel ; 

(4)  the  lateral  pressure  on  the 
wheel  flanges  produced  by  rounding 
curves,  by  wind,  or  by  the  unevenness 
of  the  track ; 

■  (5)  non-uniform      temperatures      in 
the  wheel  caused  by  brake  application ; 
(6)centrifugal  force,  when  the  speed 
is  high. 


600,000-LB.  TESTING  MACHINE  WITH  PAIR 

OF  WHEELS  IN   POSITION  TO 

RECEIVE    STATIC    LOAD 

Rotation,  moreover,  complicates  the  prob- 
lem still  further  by  introducing  impact 
and  repeated  stresses. 

Important  initial  stresses,  if  existent,  can 
be  traced  to  improper  manufacture. 

After  being  cast,  the  wheel  is  bored 
slightly  smaller  than  its  axle  and  forced 
upon  it.  In  general,  this  mounting  of  the 
wheel  on  its  a.xle  produces  compression  in 
radial  directions  and  tension  in  tangential 
directions    throughout    the    entire    wheel. 


The  intensity  of  these  stresses  is  greatest 
at  the  bore  and  decreases  toward  the  tread 
until  the  intersection  of  the  inner  and 
outer  plates  is  reached,  at  which  point 
there  may  be  a  slight  increase  in  magni- 
tude, beyond  which  a  decrease  again  occurs. 
At  the  rim  or  tread  of  the  wheel  these 
stresses  become  negligible. 

On  being  placed  in  service,  the  wheel 
doubtless  encounters  ccinditions  that  pro- 
duce an  exceedingly  complex  stress  distri- 
bution within  it.  As  a  consequence  of  the 
stresses  set  up  by  the  static  load,  tensile 
and  compressive  stresses  of  varying  in- 
tensity are  set  up  in  all  parts  of  the  wheel. 
The  compressive  stress  produced  by  the 
static  load  is  at  a  maximum  on  the  radial 
line  connecting  the  center  of  the  wheel  and 
the  point  where  the  rail  is  in  contact  with 
the  wheel.  No  general  statement  can  be 
made  as  to  where  the  actual  maximum 
stress  occurs  on  this  radial  line. 

The  order  in  which  additional  stresses 
occur  in  the  wheel  is  necessarily  deter- 
mined by  the  conditions  under  which  the 
wheel  is  operating.  Lateral  pressure  on 
the  wheel  flange  when  rounding  a  curve 
adds  to  or  modifies  stresses  already  exist- 
ing in  the  wheel.  Both  the  static  load  and 
flange  thrust  stresses  may  be  considerably 
augmented  by  impact,  as  in  the  case  when 
heavily  loaded  cars  operate  on  imperfectly 
aligned  track,  or  strike  guard  rails  and 
crossings  at  high  speed.  The  application 
of  the  brakes  for  purposes  of  car  retarda- 
tion generates  heat  that  must  be  dissipated 
by  the  brake  shoe  and  the  wheel.  Within 
the  wheel  this  dissipation  of  heat  produces 
unequal  temperatures  or  gradients  between 
different  points,  with  resultant  stresses. 
If  not  properly  handled  by  operating  men, 
long  continued  brake  application,  such  as 
occurs  in  mountainous  regions,  may  occa- 
sion abnormal  stresses  and  be  a  source  of 
trouble,  with  attendant  possibilities  of 
serious  disaster.  Centrifugal  force  or  a 
hot  journal  may  play  a  part  in  causing 
undue  stress  within  a  wheel.  Due  to  rota- 
tion, moreover,  all  the  stresses  present,  ex- 
cepting initial  stresses  and  those  due  to 
mounting,  occur  as  repeated  stresses,  there- 
by still  further  complicating  the  general 
problem. 

Of  the  more  important  means  of  pro- 
ducing internal  stress  in  the  wheel  it  may 
be  generally  stated,  with  the  exceptions 
subsequently  noted,  that  the  mounting  of 
the  wheel  and  the  static  load  tend  to  pro- 
duce compressive  stresses  in  a  radial  direc- 
tion, which  stresses  may  be  wholly  or  par- 
tially relieved  or  even  reversed  by  tensile 
stresses  due  to  centrifugal  force  and  brake 
application.    On  the  outer  face  of  the  wheel 
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the  stresses  due  to  flange  thrust  are  cumu- 
lative with,  while  on  the  inner  face  they 
are  opposed  to,  those  caused  by  centrifuga! 
force  and  brake  application. 

Throughout  the  tests  an  attempt  was 
made  to  reproduce  service  conditions  as  fir 
as  laboratory  faciHties  would  permit,  and 
the  wheels  used  are  assumed  to  be  repre- 
sentative of  their  respective  types. 

In  the  evaluation  of  the  stresses  it  is  to 
be  recognized  that  while  the  car  wheel  may 
be  regarded  as  a  series  of  curved  plates  in 
which  the  outer  edge  of  one  becomes  the 
inner  edge  of  the  other  there  is  no  theory 
of  curved  plates  by  which  it  would  be 
possible  to  predict  the  intensity  or  distri- 
bution of  stresses  in  a  car  wheel  by  analyti- 
cal methods.  This  makes  it  evident  that 
the  problem  of  car  wheel  stresses  is  an  ex- 
ceedingly complex  one. 

It  is  evident  that  the  problem  of  the  car 
wheel  under  load  is  one  of  compound 
stress ;  that  is,  stress  in  more  than  one 
direction.  Throughout  this  report  the 
term  stress  has  been  used  to  indicate  the 
stress  which  would  exist  in  the  material 
under  observation  if  subjected  to  either 
simple  tension  or  simple  compression,  and, 
under  these  conditions,  deformed  to  an  ex- 
tent equal  to  the  measured  strain. 

In  general,  in  discussions  pertaining  to 
the  strength  of  materials  it  is  customary 
to  consider  the  matter  in  terms  of  stress. 
The  fundamental  data  obtained  in  these 
tests  were,  however,  strains  or  deformation 
measurements.  Hence,  to  facilitate  inter- 
pretation of  the  strain  data  in  terms  of 
stress,  it  became  necessary  to  have  a 
knowledge  of  the  stress-strain  relation  of 
the  metal  used  in  car  wheels.  This  rela- 
tion was  determined  by  applying  a  known 
load  to  the  metal  under  test,  and  measur- 
ing the  corresponding  elongation  or  con- 
traction ;  then,  by  calculation  from  the 
load  and  the  deformation,  were  obtained 
the  stress  per  unit  area  and  the  strain 
per  unit  of  length,  respectively. 

Chemical  analyses  were  also  made  and, 
in  addition,  hardness  tests  were  made  by 
both  the  Brinnel!  and  scleroscope  methods. 

The  preparation  and  methods  of  deter- 
mination of  the  strains  caused  by  mount- 
ing and  static  loads  were  as  follows : 

A  pair  of  wheels  was  prepared  with 
gage  holes  determining  lines  in  both  radial 
and  tangential  directions  and  on  several 
radii.  With  the  strain-gage,  readings 
were  taken  on  each  of  the  gage-lines  be- 
fore mounting  the  wheels  on  the  axle.  The 
two  wheels  were  then  pressed  upon  the 
seats  of  a  standard  SYz-'m.  by  10-in. 
M.  C.  B.  axle  in  a  6(X),0OO-lb  Riehle  test- 
ing machine.  Autographic  diagrams  of  the 
pressure  during  mounting  were  taken. 
After  mounting,  observations  on  each  of 
the  gage-lines  were  again  made,  ind,  as 
stated  above,  the  differences,  after  proper 
corrections,  between  the  latter  readings 
and  the  initial  readings  are  measures  of 
the  unij  strains. 

After   the   strains    incident   to    mounting 


had  been  determined,  the  wheels  were 
placed  in  the  testing  machine,  as  shown  in 
the  illustration,  and  subjected  to  various 
known  static  loads. 

For  each  of  the  static  loads  thus  applied 
a  complete  series  of  strain  readings  was 
taken.  In  this  case  the  difference  between 
the  initial  readings,  the  observations  taken 
before  mounting,  and  the  observations  at 
the  load  in  question,  is  the  total  strain  in 
the  wheel  caused  by  the  combined  effects 
of  mounting  and  the  static  load.  It  will 
be  noted  that,  except  for  the  inversion  of 
the  wheel  and  rail,  the  apparatus  arranged 
for  the  static  tests  loads  the  wheel  in  the 
same  manner  as  in  actual  service. 

In  making  the  determination  of  the 
mounting  and  static  stresses  two  pair  of 
wheels  were  used :  one  a  pair  of  725  lbs. 
M.  C.  B.   design  and  the  other  a  pair  of 


nearly  uniform  increase  in  the  pressure  re- 
quired for  forcing  the  wheel  on  the  axle 
from  the  instant  the  axle  enters  the  wheel 
up  to  its  final  position. 

The  wheel  tit  allowance  on  the  wheel 
under  consideration  was  0.021  in.  and  the 
mounting  pressure  at  a  speed  of  0.4  in. 
per  minute  was  61.5  tons;  i.  e.,  the  allow- 
ance was  25  per  cent  greater  than  the  man- 
ufacturers' maximum  allowance,  while  the 
pressure  required  was  5  per  cent  less  than 
might  be  recorded  by  commercial  types  of 
wheel  presses,  which,  however,  operate  in 
some  cases  at  much  higher  speeds. 

From  this  and  other  mounting  tests,  it 
is  apparent  that  the  pressure  required  to 
mount  a  wheel  is  a  function  of  the  mount- 
ing speed.  It  is  also  probable  that  the 
magnitude  of  the  mounting  pressure  is 
dependent  on  the  alignment  of  the   wheel 


FIG.   1.     LOCATION  OF  GAGE-LINES   ON   33-IN.  725.LB.   M.  C.  B.  WHEEL  NO.  671,237 


740  lbs.  arch  plate  wheels.  There  were 
natural  differences  in  the  details  of  the 
stresses  set  up,  but  so  great  a  similarity 
in  general  results  as  to  give  a  clear  idea  as 
to  what  may  be  roughly  expected  in  any 
wheel. 

Taking  up  the  determination  of  the  cor- 
responding simple  stresses  as  developed  in 
the  725  lbs.  M.  C.  B.  wheel  as  developed 
by  mounting  and  the  static  loads ;  the  lo- 
cation of  the  gage-lines  on  these  two  wheels 
is  shown  in  Fig.  11  and  the  gage-lines  are 
designated  as  follows :  the  radial  lines  on 
which  the  gage-Hnes  are  located  are  lettered 
A  to  H,  and  these  letters  become  the  first 
figure  in  the  designation ;  the  relative  posi- 
tion of  the  gage-line  on  the  radius  is  next 
indicated  by  a  numeral,  which  in  turn  is 
followed  by  either  the  letter  R  or  T,  signi- 
fying respectively  a  radial  or  tangential 
gage-line ;  thus  B4R  denotes  the  gage-line 
or  radial  B,  fourth  from  the  tread  and  in  a 
radial  direction,  and  B4T  indicates  the 
gage-Hne  similarly  located  but  in  the  tan- 
gential direction. 

The  pressures  required  to  mount  the 
wheels  on  the  axle  together  with  the  fit  al- 
lowance are  shown  in  Fig.  2.  while  the 
equivalent  simple  stresses  resulting,  there- 
from, for  one  of  the  wheels  (No.  751,237) 
are  given  in  Fig.  3. 

Diagrams  similar  to  Fig.  2  are  regularly 
taken  by  both  the  manufacturers  and  rail- 
roads when  mounting  wheels.  With  wheels 
properly    fitted,    this    curve    will    show    a 


bore  and  axle  during  mounting.  As  no 
spherical  blocks  wore  used  in  these  tests 
when  mounting  the  wheel — nor  are  tliey 
used  on  wheel  presses — it  is  possible  that 
the  maximum  recorded  mounting  pres- 
sures are  higher  than  would  be  the  case 
if  perfect  alignment  between  bore  and 
axle  existed.     Hence  it  would  appear  that 
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FIG.      2.     AUTOGRAPHIC     DIAGRAMS     OF 

PRESSURES     REQUIRED     TO     MOUNT 

TWO   33-IN.   725-LB.   WHEELS 

ON    AXLE 

fit  allowance  might  be  a  better  criterion 
for  mounting  wheels  than  pressure  where 
the  mounting  speed  falls  considerably  out- 
side the  range  of  speeds  customarily  used 
in  wheel  shops,  and  in  cases  where  poor 
alignment  may  occur.  Under  no  circum- 
stances, however,  would  it  be  advisable 
to  discontinue  the  use  of  the  final  mount- 
ing pressure  as  a  check  against  the  plac- 
ing of  improperly  fitted  wheels  in  service. 
In  the  case  of  wheel  No.  671.237  the 
maximum     tensile     unit     strain,     due     to 
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mounting  (l'"ig.  3),  was  on  gage-line  B^T 
on  the  B  radial  of  the  outer  face.  The 
magnitude  of  this  strain  was  0.00222 
which  corre.si)onds  to  a  simple  tensile  stress 
of  17.400  lb.  per  sq.  in.  Inspection  of  Fig. 
1  shows  that  the  measurement  was  taken 
in  close  pro.ximlty  to  a  chaplet.  and  this 
may  partially  account  for  the  large  value. 
On  the  inner  face  the  same  value  is  near- 
ly reached  on  gage-line  HyT  where  the 
strain  was  0.00218,  and  the  simple  tensile 
stress  corresponding  thereto  is  17,300  lb. 
per  sq.  in.     With  respect  to  the  compres- 


consequently,  presentation  of  figures  re- 
lating to  the  strains  along  the  other  radial 
gage-lines  has  been  omitted  from  the  dis- 
cussion. 

With  respect  to  the  radial  gage-line 
along  which  the  load  is  applied,  the  stress- 
es due  to  a  static  load,  when  imposed 
iipon  those  caused  by  mounting,  are  simi- 
lar in  kind  to  those  of  mounting,  i.  e., 
compressive  on  the  radial  and  tensile  on 
the  tangential  gage-lines.  In  ordinary 
practice  the  33-in.  725-lb.  wheel  of  this 
type  may  be  subjected  to  a  load  not  e.x- 


and  G-iT  nearest  the  hub,  these  figures  in- 
dicate that  the  influence  of  the  static  load 
decreases  as  the  distance  from  the  rail 
becomes  greater.  As  a  whole  the  obser- 
vations relating  to  stresses  produced  by 
the  static  loads  indicate  that  the  influence 
of  these  loads  (as  expressed  by  increase 
of  the  tensile  stresses)  decreases  as  the 
distance  from  the  rail  toward  the  axle 
increases,  although  occasional  exceptions 
to  this  rule  occur. 

Slightly  different  conditions  exist  on  the 
radial   gage-lines    with    respect   to   magni- 


r — I  Tangential  Stress  in  Cage  Lines,  Suffix  T 
■■  Radial  Stress  in  Gage  Lines.  Suffix   R 
Outer  Face 


CZ)  Tangential  Stress  in  Gage  Lines,  Suffix  T 

Wm  Radial  Stress  m  GageLmf!,  Suffix  R 

^^  Bracket  Stress  in  Gage  Lines,  Subscript  b 


Srress-Tb  Right  of  Base  Line  is  Compression.To  Left  of  Base  Line  is  Tension 
Maximum  Mounting  Pressure  -015  Tons 

Fir,.    .;.      CORRRSPOXDIXG    SIMPLE    UNIT    STRESSES    IN    33IN. 

725-LB.    M.   C.   B.   WHEEL  NO.   671,237   CAUSED   BY 

IIOUNTINO    ON    AXLE. 


Stress-To  Rigtit  of  Base  Lii 


Compression.To  Left  of  Base  Line  is  Tension 

FIG.    4.      CORRESPOXDING    SIMPLE    UXIT    STRESSES    IX    33-IX. 

725-LB.    M.    C.    B.   WHEEL  NO.    671,449    DUE   TO   COMBINED 

EFFECTS     OF    MOUNTING    AND     STATIC    LOADS. 

LOADS  APPLIED  ON  THE  A   RADIAL 


sive  strains  the  maximum  was  on  the 
outer  face  on  gage-line  FsR  and  equalled 
0.00127,  which  corresponds  to  a  simple 
compressive  stress  of  17,600  lb.  per  sq.  in. 
This  is  in  the  region  near  the  intersection 
of  the  inner  and  outer  plates.  A  relative- 
ly short  radius  of  curvature,  3  in.,  e.xists 
on  a  portion  of  this  gage-line,  so  that 
curved  plate  action  may  partially  account 
for  the  values  found  in  this  region. 

After  being  mounted,  the  wheels  were 
subjected  to  static  loads  up  to  200,000  lb. 
per  wheel,  or  about  10  times  the  load  they 
would  be  subjected  to  in  practice.  The 
ma.ximum  stresses  in  wheels  No,  671,449, 
which  was  the  mate  on  the  same  axle  with 
wheel  No,  671,237  previously  considered, 
caused  by  combined  mounting  and  static 
loads,  are  shown  in  Fig,  4.  In  Fig.  4  are 
shown  the  corresponding  simple  stresses 
caused  by  superimposing  the  effects  of  the 
static  loads,  ranging  from  21,000  to  200,000 
lb„  upon  those  due  to  forcing  the  wheel 
on  the  axle.  To  prevent  the  axle  being 
bent,  it  was  given  additional  support  be- 
tween the  wheels  for  wheel  loads  above 
40.000  lb.  In  the  tests  represented  by  Fig. 
4  the  load  was  supplied  on  the  A  radial 
gage-line.  i.  e.,  the  several  loads  were 
transmitted  from  the  axle  along  this  radial 
gage-line  to  the  rail.  The  strains  along 
this  radial  gage-line  were  larger  than  the 
strains   along  the  other  radial  gage-lines ; 


ceeding  20,125  lb.  With  a  static  load  of 
21,000  lb.  the  stresses  are  but  slightly  dif- 
ferent from,  and  may  be  either  greater  or 
less  than,  those  of  mounting.  This  indi- 
cates that  mounting  is  a  much  more  im- 
portant factor  in  producing  stress  than 
the  maximum  car  load — neglecting  impact 
and  indirect  effects — to  which  wheels  are 
subjected  in  normal  railroad  service.  With 
the  static  load  equal  to  200,000  lb.  ap- 
plied on  the  radial  gage-line  A,  the  maxi- 
mum unit  tensile  strain  due  to  the  com- 
bined effects  of  mounting  and  load,  was 
found  to  be  on  the  tangential  gage-line 
A^T  on  the  inner  face  of  the  wheel,  and 
to  be  equal  to  0.00185.  This  corresponding 
unit  stress  is  16.500  lb.  per  sq.  in.,  or  an 
increase  of  only  800  lb.  per  sq.  in.  above 
that  caused  by  mounting  alone.  The  maxi- 
mum increase  in  tensile  strain  occurred  on 
the  tangential  gage-line  GiT  on  the  outer 
face  when  the  200.000  lb.  load  was  applied 
along  the  G  radial.  For  this  loading,  the 
increase  in  unit  tensile  stress  on  the  several 
gage-lines  over  that  due  to  mounting  was 
as  follows : 

Gage-Line  Increase  in  Tensile 

Outer  Face  Stress  per  sq.  in. 

GiT   10.500  lb. 

G2T    9.100  lb. 

G3T   6  900  lb. 

G4T   4.700  lb. 

As  gage-line  GiT  was  nearest  the  tread 


tude  and  distribution  of  the  stresses.  On 
the  radial  gage-lines  the  stresses  are  com- 
pressive, and  the  variations  over  the  G 
radial  gage-line  for  the  corresponding 
200.000-lb.  load  were: 

Gage-Line.  Increase  in  Compres- 

Outer  Face  sive  Stress  per  sq.  in. 

GiR   15.000  lb. 

G2R    13.300  lb. 

G3R   13,800  lb. 

G4R   7,400  lb. 

Here  again  the  ma.ximum  increase  in 
stress  occurs  nearest  the  tread  and  the 
minimum  increase  nearest  the  bore.  It 
will  be  recalled  that,  in  mounting,  the  op- 
posite condition  was  found ;  namely,  that 
the  greatest  stress  occurred  at  the  bore 
and  the  least  at  the  tread.  It  is  further 
evident  from  the  above  figures  that  the 
variation  in  stress  in  the  radial  direction 
differs  from  that  in  the  tangential  direc- 
tion in  that  the  latter  shows  an  almost 
uniform  decrease  in  the  intensity  when 
traversing  the  section  from  GiT  to  G4T, 
while  in  the  former  no  such  uniform  de- 
crease occurs.  For  the  combined  effect 
of  mounting  and  the  200,000-lb.  static  load 
the  maximum  recorded  compressive  strain 
was  on  radial  gage-line  G3R,  and  amounted 
to  0.00267.  The  corresponding  simple  com- 
pressive stress  is  25.600  lb.  per  sq.  in.,  or 
13,800  lb.  greater  than  the  stress  produced 
by  mounting  alone. 
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In  summarizing,  these  tests  would  in- 
dicate that,  directly,  the  wheel  load  of  or- 
dinary service  does  not  materially  alter  the 
existent  strains  caused  by  mounting,  al- 
though, indirectly,  the  wheel  load  is  a  fac- 
tor in  producing  stress,  due  to  the  bearing 
it  has  on  flange  pressure,  impact,  etc.  Load 
application  results  in  increasing  the  com- 
pressive strains  already  existent  in  the 
wheel  to  a  greater  extent  than  it  increases 
the  tensile  strains.  It  is  further  evident 
that  in  the  absence  of  speed  and  track 
curvature,  very  heavy  wheel  loads  may  be 
sustained  without  greatly  increasing  the 
magnitude  of  the  tensile  stresses  which 
were  produced  by  mounting. 

Summary  of  Conclusions 

The  results  recorded  in  the  previous 
pages  may  be  summarized  as  follows : 

(1)  The  tensile  strength  of  the  metal 
taken  from  different  parts  of  the  plates 
of  three  wheels  ranged  from  23.300  to 
32,800  lb.  per  sq.  in.,  and  the  modulus  of 
elasticity  ranged  from  14  to  28  million  lb. 
per  sq.  in.  It  is  probable  that  these  vari- 
ations may  be  explained  by  variations  in 
chemical  composition  of  the  several  speci- 
mens, and  variations  in  the  treatment  of 
the  wheels  after  casting.  Whatever  be 
the  reason,  however,  they  suggest  that  a 
study  of  the  metallurgy  of  wheel  irons  of- 
fers possibilities  of  improvement  by  which 
the  higher  values  obtained  in  these  tests 
might  be  consistently  maintained  or  pos- 
sibly exceeded. 

(2)  No  distinct  relation  was  apparent 
between  the  ultimate  strength  of  wheel 
iron  and  either  the  Brinnell  or  the  sclero- 
scope  hardness,  nor  could  a  constant  re- 
lation be  determined  between  the  Brinnell 
and  scleroscope  results. 

(3)  In  forcing  the  62S-Ib.  and  725-lb. 
M.  C.  B.  or  Washburn  type  of  wheel  on 
an  axle  the  maximum  tensile  strain  or 
stress  is  a  tangential  or  "hoop"  strain  or 
stress  occurring  at  the  bore,  and  it  may  be 
on  either  the  inner  or  the  outer  face  of  the 
wheel. 

On  the  outer  face  of  this  type  of  wheel 
in  a  radial  direction  the  strains  or  stresses 
are  compressive.  They  are  a  maximum 
at  the  bore  and,  in  traversing  the  section 
of  the  wheel  from  the  bore  toward  the 
tread,  they  decrease  up  to  a  point  where 
the  radius  equals  the  mean  radius  of  the 
core,  beyond  which  an  increase  occurs  up 
to  a  point  at  or  near  the  intersection  of 
the  inner  and  outer  plates,  after  which  a 
decrease  again  occurs. 

On  the  inner  face  in  a  radial  direction 
the  strains  or  stresses  are  likewise  com- 
pressive and  a  maximum  at  the  bore.  If 
a  similar  traverse  be  made  across  the  sec- 
tion, these  strains  or  stresses  decrease  up 
to  a  point  where  the  radius  equals  the 
mean  radius  of  the  core ;  they  are  then  of 
approximately  uniform  intensity  up  to  a 
point  whose  radius  is  equal  to  the  outer 
radius  of  the  core ;  beyond  this  point  they 
again  decrease. 

(4)  In  pressing  the  740-lb.  Arch  Plate 


wheels  on  the  axle,  the  maximum  tensile 
strain  or  stress  was  a  tangential  strain  or 
stress  on  the  inner  face  and  at  the  bore. 
In  general  the  tensile  stresses  on  either 
face  of  the  wheel  were  a  maximum  at  the 
bore  and  decreased  toward  the  tread. 

With  respect  to  the  strains  or  stresses 
in  a  radial  direction  on  the  outer  face,  no 
measurements  were  taken  in  close  proxi- 
mity to  the  bore,  and  accordingly  nothing 
definite  can  be  stated  concerning  their  in- 
tensity in  this  region.  However,  the 
strain  in  a  radiai  direction  taken  nearest 
to  the  bore  was  relatively  small  and  was 
tension  in  one  wheel  and  compression  in 
the  other.  This  fact  may  be  due  to  bend- 
ing action  in  conjunction  with  the  thrust 
of  mounting.  As  the  tread  was  ap- 
proached, the  strains  and  hence  the  stresses 
became  compressive  and  of  increasing 
intensity,  reaching  a  maximum  at  a  point 
whose  radius  was  equal  to  the  mean 
radius  of  the  core,  beyond  whicli  they 
agam  decreased. 

On  the  inner  face  over  the  region  in- 
vestigated, the  strains  or  stresses  in  the 
radial  direction  were  compressive,  reach- 
ing the  maximum  nearest  the  bore  and  de- 
creasing to  a  minimum  at  a  point  whose 
radius  was  equal  to  the  mean  radius  of 
the  core,  after  which  they  again  increased. 

(5)  In  the  regions  of  the  chaplets  and 
core  holes,  pressing  the  wheel  on  the  axle 
causes  tensile  strains  in  a  tangential  direc- 
tion which  are  of  lesser  intensity  than,  but 
approach  in  magnitude  to,  those  at  the 
bore. 

(6)  The  stresses  and  strains  in  the 
brackets  which  are  produced  in  a  radial 
direction  by  mounting  are  relatively  in- 
significant. 

(7)  The  strains  caused  by  mounting 
the  wheels  on  the  axles,  when  mounting 
alone  is  considered,  are  greatest  in  the 
hub  near  the  axles.  These  strains,  al- 
though apparently  high  in  the  case  of  the 
greatest  values  recorded,  are  steady  and  not 
repeated  as  in  the  case  with  the  ma|jority 
of  strains  produced  in  service.  More- 
over, these  highest  strains  extend  through 
a  comparatively  thin  layer  of  metal  near 
the  axle,  and  this  strained  layer  is  backed 
by  other  layers  of  less  strained  metal. 

(8)  In  general  the  static  load  is  trans- 
mitted from  hub  to  rail,  mainly  through 
the  outer  plate,  while  the  smaller  portion 
of  the  load  goes  through  the  inner  plate. 
This  effect  is  more  pronounced  in  the 
740-lb.  Arch  Plate  than  in  the  72S- 
Ib.  M.  C.  B.  type  of  wheel.  This  di- 
vision of  the  load  seems  desirable  in  that 
the  inner  plate  may  be  considered  as  af- 
fording reserve  capacity  for  the  purpose 
of  absorbing  the  effect  of  side  thrust  on 
the  flange  when  rounding  curves. 

(9)  Pressing  the  wheel  on  the  axle  is 
much  more  effective  in  producing  stress 
or  strain  within  the  wheel  than  the  nor- 
mal static  load,  and  it  therefore  follows 
that  the  addition  of  the  normal  static  load 
does    not    greatly    add    to     or    otherwise 


modify  the  more  important  of  the  existent 
strains  caused  by  mounting. 

(10)  Abnormally  heavy  loads,  in  the 
absence  of  impact  side  thrust,  etc.,  may 
be  sustained  by  wheels  without  increasing 
the  normal  strains,  already  existent,  to 
such  an  extent  as  to  seriously  stress  the 
wheel. 

(11)  The  maximum  strains  reported, 
caused  by  the  combined  effects  of  mount- 
ing and  static  load,  appear  large  when  ex- 
pressed in  terms  of  the  stress  that  would 
exist  if  the  material  were  subjected  to 
simple  tension  or  simple  compression. 
As  previously  stated,  these  strains  are 
produced  in  the  main  by  the  mount- 
ing load,  and  the  more  important  strains 
are  those  of  tension,  which  in  gen- 
eral are  greatest  near  the  bore  of  the 
wheel.  The  character  of  the  strains  and 
the  backing  of  the  material  most  strained 
in  less  strained  material,  probably  makes 
possible  without  injury  to  the  material 
greater  strains  or  deformation  than  would 
be  allowable  in  the  case  of  material  not  so 
supported  and  subjected  to  simple  tensile 
stress.  As  previously  stated  the  problem 
is  one  of  compound  stress,  and  the  method 
used  is  computing  the  stresses  reported 
is  thought  to  give  the  highest  value  for 
that  that  could  be  expected  under  such 
conditions.  Any  error  in  estimating,  from 
the  stress  value  determined  in  this  way 
where  elastic  failure  might  take  place, 
would  be  upon  the  side  of  safety.  In  this 
connection  it  should  also  be  remembered 
that  the  stresses  reported  are  those  pro- 
duced by  two  forms  of  wheel  loading  only, 
and  that  the  strains  and  stresses  resulting 
from  these  two  forms  of  loading  (mount- 
ing and  static)  may  be  materially  modified 
by  additional  stress-producing  factors  to 
which  wheels  are  slibjected  in  service. 


American     Couplers     in     the      British 
Colonies 

It  is  gratifying  to  observe  that  mechani- 
cal appliances  of  American  invention  and 
manufacture  are  being  rapidly  adopted  in 
railroad  transportation  in  India  and  other 
British  colonies.  Among  others  the  Mc- 
Conway  and  Torley  recommended  by  E.  E. 
Lucy,  chief  mechanical  engineer  of  the  New 
South  Government  railways,  and  which  is 
being  installed  on  the  cars  of  the  company, 
and  is  also  being  applied  to  the  cars  of  the 
Bombay,  Baroda  and  Central  India  rail- 
way, and  have  been  in  service  for  some 
time  on  the  Bombay  Rack  Bay  section.  As 
is  well  known  the  McConway  and  Torley 
company  was  the  original  manufacturers 
of  the  M.  C.  B.  type  of  coupler  and  has 
manufactured  and  put  into  service  many 
different  designs  of  such  couplers,  follow- 
ing the  evolution  in  railway  equipment  and 
requirements,  embodying  in  the  improved 
designs  of  coupler  from  time  to  time  as 
they  have  seen  desirable,  new  features  and 
functions  to  keep  them  strictly  up  to  date 
with  service  requirements  and  with  the  re- 
quirements of  the  Safety  Appliance  laws. 
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Mechanical  Firing  of  Locomotives 


Mechanical  firing  on  locomotives,  lilce 
hand-firing,  is  subject  to  careless  and  ex- 
travagant practices.  Correct  supervision 
is  as  necessary  here  as  in  liand-liring.  The 
successful  and  economical  performance  of 
a  stoker  depends,  first,  upon  the  proper 
condition  of  its  parts,  and,  second,  on 
proper  operation,  granting,  of  course,  that 
the  locomotive  may  be  in  proper  condition. 
The  things  that  constitute  proper  firebox 
conditions  on  hand-fired  locomotives  sim- 
ilarly apply  to  stoker-fired  locomotives.  It 
should  be  understood  that  a  mechanical 
stoker  is  in  no  sense  automatic.  For 
economy  in  firing  locomotives  which  are 
equipped  with  mechanical  stokers,  the 
committee  recommends  the  following  prac- 
tices : 

Before  a  fire  is  built  in  a  locomotive, 
the  distributing  features  of  the  stoker 
should  be  inspected  and  known  to  be  in 
proper  condition.  The  fire  should  be  free 
from  clinkers  and  banks  when  the  locomo- 
tive is  delivered  to  the  engine  crew.  Be- 
fore leaving  the  outgoing  track  the  engine 
crew  should  see  that  the  fire  is  clean  and 
in  good  condition,  the  stoker  parts  are 
properly  oiled,  and  that  the  stoker  is 
working  properly.  The  stoker  should 
not  be  used  in  building  up  the  fire,  either 
by  roundhouse  force  or  engine  crew.  Build 
up  the  fire  by  using  the  hand  shovel.  Com- 
mence the  operation  of  the  stoker  as  soon 
after  starting  the  train  as  conditions  re- 
quire. The  fire  should  be  maintained  with 
the  hand  shovel  when  standing,  drifting, 
or  doing  short  switching.  L^se  the  shovel 
to  hand  fire  spots  in  the  firebed  which  may 
be  "thin"  or  undersupplied  by  stoker.  In 
that  way,  maintain  a  uniform  distribution 
of  coal  over  the  entire  grate  surface. 
Every  square  foot  of  burning  surface  re- 
quires  coal. 

On  the  stoker-fired  locomotives  the 
throttle,  reverse  lever  and  injector  should 
be  operated  with  the  same  regard  for 
economy  as  with  hand-fired  locomotives. 
Because  of  the  "thinness"  of  the  fire  on 
stoker-fired  locomotives  greater  care 
should  be  exercised  when  shaking  the 
grates  than  is  required  on  hand-fired  loco- 
m.otives.  If  practical,  grates  should  be 
shaken  only  when  the  locomotive  is  not 
using  steam.  Attention  should  be  given 
coal  as  it  feeds  into  the  conveyor  remov- 
ing any  foreign  material  which  would  tend 
to  clog  or  interfere  with  the  operation  of 
the  stoker.  Fuel  should  not  be  fed  faster 
than  it  is  consumed.  Adjust  the  speed  of 
the  stoker  to  the  requirements,  and  carry  a 
higher  level  fire,  reasonably  thin.  Fre- 
quently observe  the  condition  of  the  fire 
to  know  that  it  is  properly  maintained. 
Best  results  are  obtained  by  continuous 
stoker  operation,   care  being  taken   not   to 


•Abstract  of  a  paper  read  before  the  members 
of  the  International  Railway  Fuel  Association 
meeting,   Oiicago,   III.,   May  22-25,    1922. 


crowd  the  fire.  Avoid  popping,  stojiping 
the  stoker  if  necessary.  See  that  the  loco- 
motive, the  fire  and  the  firing  apparatus 
are  properly  adjusted  to  produce  the 
minimum  amount  of  smoke.  When  ap- 
proaching grades  tlie  fire  should  be  prop- 
erly prepared,  to  meet  the  heavier  demands. 
Do  not  wait  until  the  train  is  on  the  grade 
before  speeding  up  the  stoker.  Before  be- 
ginning a  descending  grade  or  before  tak- 
ing on  coal  the  conveyor  slides  should  be 
closed.  Overloading  of  tenders  should  be 
avoided.  In  case  the  stoker  stops,  due  to 
clogging  by  foreign  matter,  the  stoker 
throttle  should  be  closed  before  any  at- 
tempt is  made  to  remove  the  obstruction. 
The  fire  should  be  maintained  by  hand 
until  such  time  as  opportunity  may  pre- 
sent to  remove  the  obstruction.  When  ap- 
proaching terminal,  have  all  slide  plates 
closed.  This  should  be  done  at  a  sufficient 
distance  so  that  without  waste  all  coal  may 
be  worked  out  of  conveyors.  The  engine 
crew  should  close  all  valves  of  stoker  ap- 
paratus before  leaving  the  locomotive.  On 
arrival  at  terminal  the  engineer  should  re- 
port on  regular  work  report,  for  correc- 
tion, improper  distribution  or  other  stoker 
defects  which  may  exist.  A  thorough  in- 
spection and  test  should  be  made  of  the 
stoker  before  locomotive  is  put  in  the 
roundhouse.  Defects  should  be  reported  in 
customarj'  manner. 

To  supervising  officers  who  give  atten- 
tion to  fuel,  Firing  Practice  will  always 
consist  of  two  distinct  things :  first,  the 
methods  themselves  for  securing  practical 
economy,  and,  second,  the  maintenance  of 
those  methods  in  practice.  Proper 
methods  have  time  and  again  been  out- 
lined in  papers  presented  at  these  annual 
conventions.  Those  methods  have  been 
viewed  from  various  angles ;  they  and 
their  applications  have  been  detailed  in  ex- 
tended discussions ;  they  have  been  sub- 
jected to  intimate  analysis;  we  have  seen 
pointed  out  the  scientific  basis  underlying 
them,  and  we  have  seen  demonstrated  the 
reasons  why  those  recommended  methods 
of  firing  practice  would  deliver  the  most 
heat  from  the  fuel  burned.  Proper  methods 
are  at  hand.  To  develop  in  every-day 
routine  the  habitual  use  of  those  proper 
methods  is  the  unending  work  of  supervis- 
ing ofiicers.  With  the  methods  them- 
selves as  a  guide  we  turn  to  persuade  the 
individual.  The  problem  now  becomes 
one  of  warmer  interest.  It  deals  with  hu- 
man beings.  From  inflexible  principles  we 
turn  to  flexible  persons.  The  supervisor's 
work  is  to  inform,  impress  and  improve. 
Intelligent  and  sympathetic  application  in- 
sures success. 

Success  brings  attractive  rewards :  to  the 
railroad,  in  reduced  fuel  expense;  to  the 
individual,  in  the  satisfaction  of  work  well 
done.  The  magnitude  of  the  possible 
economies  may  be  seen  in  two  typical  illus- 


trations. Habitual  clinkers  and  "banks"  in 
a  locomotive  fire  at  terminals  may  usually 
indicate  improper  firing,  or  improper  en- 
gine handling  (if  no  mechanical  defects 
exist.)  Extreme  cases,  these,  perhaps,  but 
they  seem  to  occur  everywhere.  A  super- 
vising officer  may  select  one  of  these  ex- 
treme cases  and  proceed  to  improve  the 
performance.  A  fair  improvement,  if 
permanently  effected,  could  easily  save  five 
per  cent  in  coal  consumption.  Now,  since 
a  freight  crew  burns  approximately  $15,000 
to  $20,000  worth  of  coal  a  year,  the  five 
per  cent  improvement  would  amount  to 
$750,  or  more  per  case  improved.  If  a 
supervisor  did  nothing  else  but  improve 
five  habitual  "bankers,"  this  alone  would 
save  $3,750,  a  sum  which  would  go  some 
distance  toward  paying  his  salary.  But, 
who  would  work  on  only  five  cases  a  year? 
This  illustration  is  roughly  selected,  but 
shows  that  lack  of  supervision  means 
waste  while  well  directed  supervision 
means  saving. 

Take  a  railroad  with  some  1,200  loco- 
motives. If  each  locomotive  pops  off  one 
time  each  day  it  means  a  waste  of  $42.80 
a  day  (based  on  the  prices  the  railroads 
pay  for  coal  in  the  Northwest).  But  the 
cheerful  thing  about  it  is  that  a  saving  of 
$42.80  a  day  is  accomplished  when  super- 
vision reduces  the  number  of  poppings  one 
time  a  day  for  each  locomotive.  This 
would  figure  out  a  saving  of  $15,000  a 
year.  On  this  very  question  of  reducing 
the  popping  of  locomotives  we  understand 
that  on  certain  railroads  some  admirable 
performances  have  been  secured  during  the 
past  year,  and  we  may  expect  to  hear  of 
them  in  the  discussions  today,  together 
with  an  account  of  the  manner  in  which 
the  interests  of  the  engine  crews  were 
stimulated. 

Again,  consider  the  modern  locomotive, 
with  large  grate  area  and  good  steaming 
qualities  which  will  allow  the  maintaining 
of  full  steam  pressure  even  in  spite  of 
holes  in  fire,  which  tend  to  increase  cinder 
loss.  Lender  these  conditions,  there  is  be- 
sides an  appro.ximate  25  per  cent  loss  in 
the  possible  normal  superheat  temperature. 
This  practice  uncontrolled  could  waste 
hundreds  of  thousands  of  dollars  a  year 
on  the  railroads  of  the  country.  Properly 
directed  supervision  can  save  it.  But  it  is 
not  only  the  fireman  who  sometimes  re- 
laxes. Let  us  consider  the  engineer.  Since 
the  stoker  is  inanimate,  an  engineer  may 
become  indifferent  and  perhaps  the  fireman 
too,  though  he  may  smile  at  his  escape 
from  a  firing  abuse  that  is  now  borne  by 
a  machine  instead  of  by  his  back  althougb 
the  expense  of  the  abuse  is  borne  by  the 
railroad.  With  a  locomotive  equipped  with 
a  mechanical  stoker  the  engineer  may  not 
now  be  able  to  overburden  the  fireman. 
he  is  still  able  to  "punish"  the  engine  and 
the    coal    pile. 
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The    Railroad    Labor    Board    and    the 
Railroad    Strike 

It  wa.s  a  foregone  conclusion  among 
those  at  all  familiar  with  arbitration  pro- 
ceedings that  the  Labor  Board  was  not 
properly  qualified  to  act  as  an  untram- 
meled  judicial  body.  Three  men  represent- 
ing the  Railway  Executives  and  three  rep- 
resenting the  railway  employes  might  as 
well  have  been  left  out  of  the  Board.  At 
first  thought  it  may  have  been  deemed 
well  to  have  some  men  eminently  experi- 
enced in  railroad  matters  to  sit  on  the 
Board.  The  value  of  their  fund  of  in- 
formation would  seem  to  justify  their 
presence,  but  the  Board  has  sufifered  from 
too  much  information.  They  would  have 
better  filled  the  place  of  advocates  pre- 
senting the  side  of  the  case  to  which  they 
■were  by  nomination  and,  apparently,  by 
instinct,  attached.  It  would  be  idle  to 
analyze  their  decisions.  They  are  clear  to 
everybody.  The  press  of  the  whole  coun- 
try is  fiooded  with  views  equally  biased 
for  or  against  the  decisions. 

It  seems  a  question  as  to  how  far  apart 
capital  and  labor  can  drift  from  each  other, 
forgetful  of  the  fact  that  they  are  indis- 
solubly  united.  On  the  one  hand  we  see 
set  up  what  is  called  the  American  stand- 


ard of  living  at  something  approaching  a 
cost  of  several  times  more  than  any  one 
ever  dreamed  of  a  few  years  ago,  and  on 
the  other  hand  we  hear  of  twenty-three 
cents  an  hour  as  sufficient  in  a  day  of  eight 
hours,  and  all  this  wide  disparity  as  if  we 
were  not  common  creatures  susceptible  of 
cold  and  heat  with  common  wants  and 
common  needs.  Surely  there  is  some  com- 
mon ground  upon  which  we  can  all  stand. 
It  seems  to  us  that  what  we  need  is  more 
of  that  quality  known  as  common  sense. 
We  have  previously  referred  to  the  sys- 
tem in  vogue  in  many  of  the  trades  in 
Great  Britain,  where  by  mutual  agreement 
the  rate  of  wages  is  based  on  the  cost  of 
living,  variations  in  the  amount  of  re- 
muneration for  labor  fluctuating  in 
accordance  with  the  fluctuations  in  the 
market  price  of  the  necessities  of  life. 
There  is  much  in  old  world  methods  and 
observances  for  which  we  have  little  or  no 
regard,  but  in  this  solution  of  the  wage 
problem  we  feel  that  they  are  ahead  of 
us,  and  probably  what  we  are  mostly  in 
need  of  at  present  are  statesmen  gifted  with 
vision.  It  has  been  said  that  these  come 
in  great  emergencies.  We  certainly  have 
need  of  them.  Surely  there  is  room  for 
them. 

In  spite  of  all  this  our  sympathies  go 
out  to  the  Labor  Board.  The  repetitions 
they  have  to  listen  to  would  make  a  jazz 
band  sound  pleasant.  The  labored  essays, 
the  impassioned  harangues,  the  exaggerated 
statements,  the  shamefaced  allusions,  the 
barefaced  prevarications,  the  expected 
climaxes  that  are  long  delayed,  the  truth 
that  "men  may  come  and  men  may  go,  but 
I  go  on  forever"  seems  to  be  the  ruling 
passion  of  the  clamorous  claimants.  If 
they  get  nothing  else  they  get,  or  rather 
they  take,  good  practice  in  the  art  of  decla- 
mation. 

Apparently,  however,  the  Labor  Board 
has  learned  to  let  all  this  vocal  thunder  go 
in  at  one  ear  and  out  at  the  other.  At 
least  six  of  the  nine  members  are  men,  as 
we  have  already  stated,  who  had  their 
minds  made  up  in  advance,  and  might  as 
well,  in  these  summer  days,  go  on  a  vaca- 
tion, with  their  salaries  running  on,  and 
come  back  rejuvenated  with  the  soothing 
influences  of  a  close  communion  with  na- 
ture in  her  beauty  and  solitude,  and  hav- 
ing learned  how  sweet  a  thing  golden  si- 
lence is,  unexpected  flashes  of  wisdom 
might  come  to  them  that  might  point  the 
way  out  of  this  weary  wilderness. 

Even  the  President  is  taking  a  hand  in 
the  Babel  of  voices.  A  garrulous  galoot 
of  a  railroad  flagman  assured  him  of  politi- 
cal partisanship  in  dealing  with  the  rail- 
road problem.  To  the  flagman's  pop-gun 
of  a  telegram,  the  President  replied  in  a 
thunderous  salvo  of  sonorous  sentimental 
artillery  that  would  have  done  credit  to  a 
national  Fourth  of  July  celebration  in  a 
Peace  Jubilee  of  the  People  Triumphant. 

Perhaps  the  most  remarkable  feature  of 
the  verbal  battle  with  all  its  threatenings 


of  coming  calamity,  is  the  undisturbed 
spirit  of  the  American  people.  Perhaps  it 
is  the  fact  that  transportation  is  still  going 
on,  the  home  fires  and  furnace  fires  are  not 
yet  quenched.  Other  threatened  calamities 
have  failed  to  appall  them,  and  somehow  it 
seems  as  if  Hope  that  springs  eternal  in 
the  human  breast  abides  with  them  in  the 
darkest  hours,  and  they  know  that  how- 
ever robed  in  mystery  the  night  may  be, 
the  morning  cometh. 

Having  referred  to  the  President  there 
can  be  no  harm  in  referring  to  the  opinions 
of  the  Governor  of  New  York,  as  long  as 
his  views  are  of  an  impartial  character. 
He  claims  that  labor  and  capital  should 
arrange  their  relations  by  agreement  or 
contract,  leaving  nothing  for  government 
to  do.  He  holds  that  capital  should  take 
the  lead  in  the  establishment  of  industrial 
relations  on  the  basis  of  mutual  interest 
between  the  parties.  The  employer  who 
lives  too  much  in  the  past  is  as  obstructive 
and  wrong  as  the  worker  who  lives  too  far 
in  the  future.  Progress  is  necessary,  since 
conditions  are  changing  so  fast.  The  choice 
is  between  capital  leading  reform,  or  the 
workers  relying  on  revolution.  But  revo- 
lution is  treachery  to  free  government, 
and  it  is  at  this  point  that  industrial  dis- 
putes become  a  matter  of  government  inter- 
vention. As  the  President  stated,  there 
can  be  no  government  unless  its  mandates 
are  accepted  by  the  citizenship.  But  many 
eminent  authorities  claim  that  the  rejection 
of  the  mandates  of  government  is  charac- 
teristic of  the  present  strikes  above  all 
others  in  our  history. 

There  is  a  common  agreement  among 
the  people  that  the  selfishness  of  both  capi- 
tal and  labor  are  injurious  to  both.  Capi- 
tal should  be,  and  can  afford  to  be,  broad 
minded.  Labor  should  beware  of  the 
growth  of  a  radical  element  that  is  said  to 
create  unrest.  Working  men  who  do  not 
work,  however  intellectually  superior  to 
their  fellows  they  may  be.  should  not  allow 
their  organizing  capabilities  to  run  into 
the  dangerous  realm  of  setting  up  a  gov- 
ernment within  a  government.  This  is  not 
so  particularly  marked  in  the  railroad 
strikes  as  it  is  in  the  coal  strike.  The 
railroad  men  are  clever  debaters.  The 
miners  will  debate  nothing.  They  simply 
demand,  but  as  we  have  stated  before  there 
are  too  many  employed  in  coal  mining 
and  when  the  coal  pile  is  piled  too  high, 
they  must  needs  take  a  rest,  and  the  long- 
suffering  public  has  to  pay  for  the  extended 
holidays  of  the  miners.  The  only  kindly 
thought  that  the  miners  seem  to  have  or 
had  is,  that  they  did  not  start  their  holi- 
days in  the  beginning  of  winter.  Perhaps, 
like  the  rest  of  us,  they  preferred  to  take 
their  holiday  in  summer.  At  any  rate  the 
winter  of  our  discontent  is  upon  us,  and 
something  will  have  to  be  done  and  that 
swiftly. 

The  attitude  taken  by  all  interested  in 
the  struggle  during  July  need  not  be  taken 
as  a  likelihood  of  an  increase  in  antagonism 
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in  the  future.  Although  the  Railway  Ex- 
ecutives refused  to  adopt  all  of  the  sugges- 
tions submitted  by  the  President  on  the 
lirst  of  August,  some  real  progress  toward 
a  settlement  is  made,  and  it  should  be 
borne  in  mind  that  on  whatever  grounds 
the  settlement  may  be  made,  the  Labor 
Board  can  be  appealed  to  at  any  time  and 
hearings  and  even  rehearings  will  become 
to  the  members  of  the  board,  if  they  con- 
tinue in  office,  a  matter  of  easiness. 


Railway  Electrification 

It  is  interesting  to  observe  the  repeated 
efforts  that  are  made  by  the  advocates 
of  railway  electrilication  on  economic 
grounds,  and  those  who  maintain  that 
present  methods  under  steam  traction  are 
equally  efficient.  An  engineering  contem- 
porary recently  attempted  to  define  the 
fuel  consumption  basis,  this  being  one  of 
the  principal  grounds  for  the  alleged  "ex- 
travagant" claims  made  on  behalf  of  elec- 
trification. The  application  is  to  proposals 
for  super-power  electrification  schemes  for 
American  railways,  and  to  an  estimate  that 
by  electric  operation  no  less  than  57.6  per 
cent  could  be  saved  per  unit  of  work  done. 
It  is  pointed  out,  however,  that  while  an 
equivalent  coal  rate  of  3.18  pounds  per 
kilowatt  hour  is  claimed  as  the  output  of 
the  electric  locomotive,  the  coal  consump- 
tion of  the  steam  locomotive  is  assumed 
to  be  7.5  pounds  per  kilowatt  hour,  a 
figure  which  is  much  too  high,  even  for 
relatively  out-of-date  locomotives  operat- 
ing under  unfavorable  conditions. 

It  is  suggested  that  if  the  method  used 
in  computing  equivalent  coal  consumption 
under  electric  operation  is  applied  to  the 
steam  locomotive,  the  result  is  quite  dif- 
ferent. Our  contemporary  suggests  that 
4.14  pounds  per  kilowatt  hour,  after  allow- 
ing for  standby  losses,  firing  up.  etc., 
would  be  a  more  equitable  figure,  though 
this  would  reduce  the  estimated  saving 
due  to  electrification  to  23  per  cent.  The 
whole  question  is  admittedly  a  complicated 
one,  for  in  addition  to  uncertain  bases  of 
comparison,  the  steam  locomotive  has  to 
carry  out  a  great  deal  of  miscellaneous 
work,  some  of  which,  at  least,  is  hardly 
likely  to  be  given  to  the  electric  locomo- 
tive. It  would  appear,  in  fact,  that  while 
electrification  has  much  to  commend  it 
where  traffic  is  suited  to  its  characteris- 
tics, it  will  require  the  traffic  to  be  adapted 
to  it  to  a  degree  which  does  not  apply  in 
the  case  of  the  steam  locomotive,  though 
it  is  the  miscellaneous  and  incidental 
duties  and  the  share  taken  in  work  for 
which  electric  traction  would  hardly  be 
suggested  that  lower  its  standard  of  aver- 
age performance. 

This  part  of  the  question  depends  on 
whether  the  traffic  as  a  whole  or  on  par- 
ticular sections  can  be  adapted  and  re- 
organized so  as  to  enable  the  full  value  of 
electrification  to  be  reaHzed,  rather  than 
direct  comparison  between  the  unit  per- 
formances of  individual  electric  or  steam 


locomotives.  Naturally,  electrical  engi- 
neers emphasize  the  direct  fuel  economies 
which  they  can  realize;  but  the  practical 
efficiency  of  the  modern  steam  locomotive 
must  also  be  given  due  weight,  and  it  will 
not  help  either  school  of  thought  to  ad- 
vance extravagant  claims  or  to  depreciate 
those  of  the  opposite  party.  So  much  for 
fuel  economies,  but  what  is  even  more 
important  in  many  cases  is  the  remarkable 
saving  which  results  from  the  lower  cost 
of  maintenance  and  repairs,  about  a  quar- 
ter to  one-third  of  steam  costs,  and  also 
the  very  much  larger  number  of  hours  per 
day  and  per  year  during  which  the  electric 
locomotive  can  be  in  service.  In  certain 
cases,  those  economies  far  outweigh  the 
fuel  economics. 


A    Discovery    in    Cracked    Steel    Sheets 

This  may  not  be  exactly  a  shop  kink, 
but  it  bears  a  close  resemblance  to  it  in 
that  it  is  a  caution  as  to  something  that 
should  not  be  done. 

There  was  a  complaint  that  a  certain 
well-known  brand  of  firebox  steel  would 
not  bear  the  work  of  flanging,  but  would 
invariably  crack.  The  cracked  sheets 
were  replaced,  and  the  new  ones  were 
no  better.  Things  were  so  bad  that 
there  was  every  probability  that  the 
railroad,  where  these  things  were  occur- 
ring, would  discontinue  the  use  of  that 
brand  of  steel.  An  expert  was  sent  on 
to  the  ground  to  investigate  and  show 
how  the  flanging  should  be  done.  The 
fire  was  all  that  could  be  desired.  It 
was  made  of  old  planking  taken  from  a 
torn-up  machine  shop  floor,  and  the  fuel 
was  dry  and  free  burning,  but  the  expert 
also  cracked  the  sheets. 

About  two  thousand  miles  away  a 
master  mechanic  accidentally  found  that 
a  coupon  cut  from  a  steel  plate  cracked 
when  it  was  heated  for  bending  in  a 
brazing  furnace.  He  tried  sprinkling 
some  brass  chips  on  a  piece  of  steel  that 
he  heated  in  an  ordinary  forge  and  then 
bent.  The  steel  cracked,  when  it  was 
bent.  He  happened  to  tell  the  incident 
to  a  representative  of  the  steel  maker, 
who   knew   of   the  cracked   sheets. 

Immediately  the  inference  was  drawn 
that  the  old  machine  shop  flooring  was 
impregnated  with  brass  filings  and  chips, 
and  a  test  was  made.  A  coupon  was 
heated  in  the  fire  made  of  the  flooring, 
and,  when  it  was  bent,  it  cracked.  An- 
other coupon,  cut  from  the  same  sheet, 
was  heated  in  another  fire  whose  fuel 
was  known  to  be  free  from  brass,  and 
it  did  not  crack,  when  bent.  It  seemed 
a  complete  denwnstration  and  the  use 
of  the  flooring  in  the  flanging  furnace 
was  discontinued  and  with  that  discon- 
tinuance, the  cracking  of  the  sheets 
stopped.  On  the  basis  of  this  the  advice 
is  given  that  the  smith  should  make  sure 
that  there  is  no  wandering  brass  linger- 
ing about  the  flanging   forge. 


Rail  Motor  Bus  on  Northern  Pacific 

A  rail  motor  car  will  be  placed  in  o])er- 
ation  this  month  on  the  Fargo  and  South- 
western branch  of  the  Northern  Pacific 
Railway,  to  run  between  Fargo  and  Lis- 
bon, North  Dakota,  according  to  an  an- 
nouncement made  by  A.  B.  Smith,  passen- 
ger traffic  manager. 

"The  Northern  Pacific  has  been  experi- 
menting for  some  time  with  a  motor  car 
on  its  subsidiary  line,  the  Gilmore  and 
Pittsburgh  and  more  recently  on  the  S.  P. 
&  S.,"  said  Mr.  Smith,  "but  this  will  be 
the  first  car  of  this  sort  to  run  on  North- 
ern Pacific  rails.  If  its  performance  is 
satisfactory  it  is  not  unlikely  that  this  kind 
of  service  will  be  extended  to  other  branch 
lines." 

The  car,  which  was  built  by  the  Inter- 
national Motor  Truck  Company,  an- 
bodies  the  latest  features  in  design  and 
construction,  and  provides  all  the  com- 
forts of  the  modern  passenger  coach.  If 
has  a  seating  capacity  of  40  passengers,  is 
equipped  with  air  brakes  and  can  develop 
a  speed  of  45  miles  an  hour.  It  will  be 
used  between  Fargo  and  Lisbon  to  supple- 
ment the  steam  train  schedule,  running  at 
hours  to  permit  its  patrons  in  towns  along, 
the  line  to  make  the  trip  to  Fargo  and  re- 
turn at  convenient  hours  and  no  doubt  will 
add  considerably  to  the  amount  of  local 
passenger  traffic. 


Committee  on  Automatic  Train  Control 
Announces  Its  Plans 

The  American  Railway  Association  has 
issued  a  circular  directing  the  attention  of 
member  roads  to  a  communication  sent 
on  July  1  to  the  49  railroads  named  in  the 
order  of  the  Interstate  Commerce  Com- 
mission relative  to  the  installation  of  auto- 
matic train  control.  The  communication 
follows : 

"In  regard  to  I.  C.  C.  Order  No.  13413, 
in  the  matter  of  automatic  train  control 
devices  decided  June  13,  1922: 

"It  appears  unnecessary  at  this  time  for 
any  further  action  to  be  taken  by  the  car- 
riers' committee  (appointed  at  the  time  the 
tentative  order  was  issued)  or  by  the 
Americaji  Railway  Association  in  connec- 
tion with  this  order.  The  Joint  Commit- 
tee on  Automatic  Train  Control  will  con- 
tinue as  heretofore  to  co-operate  with  the 
Commission  and  the  member  roads  under 
the  present  instructions  and  along  the 
lines  which  have  been  followed.  The  Joint 
Committee  will  make  regular  and,  if  neces- 
sary, special  reports  to  the  Association  in 
order  to  inform  the  carriers  of  the  pro- 
gress of  the  committee's  work. 

"It  follows  that  the  action  to  be  taken 
in  connection  with  Order  No.  13413  is  a 
matter  for  the  determination  of  the  in- 
dividual railroads  named  in  the  order. 

"By  direction  of  the   President." 

(Signed)  J.  E.  Fairbanks, 

General  Secretary^ 
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Snap  Shots  —  By  the  Wanderer 


Human  nature  is  a  strange  conglomera- 
'tion,  and  no  doubt  "What  fools  these  mor- 
tals be"  echoes  to  and  fro  through  the 
brain  of  most  of  us  with  great  persistency. 
"England  is  inhabited  by  forty  million 
people,  mostly  fools,"  said  Carlyle.  "All 
people  are  more  or  less  crazy,  except  me 
and  thee,  Hester,  and  sometimes  I  think 
tliou  art  not  quite  right,"  said  Ebenezer. 
And  if  it  is  the  wise  man  who  takes  ad- 
vantage of  these  foibles,  then  there  must 
be  some  very  wise  men  in  railroad  circles. 

ilost  people  like  to  go.  They  bear  a 
xlose  resemblance  to  the  negro  whom  I 
saw  and  heard  at  a  Southern  ticket  office. 

"Give  me  a  ticket,  boss." 

"Where  to?" 

"Oh,  I  doan  care,  only  jus'  so  far  as 
dat  money'I  take  me." 

Or  as  a  lady  once  said  to  me :  "We've 
just  come  back  from  a  perfectly  delightful 
automobile  trip.  We  went  twelve  hun- 
dred  miles   in  a   week." 

"Where  did  you   go?" 

"Oh,  almost  everywhere,  and  some  of 
the  hotels  were  very  good,  indeed." 

"That  was  nice,  but  where  did  you  go?' 

"Really,  I  didn't  notice." 

It  is  a  beautiful  trip  that,  through  the 
Long  Channel  to  the  north  of  Georgian 
Bay.  The  steamer  winds  in  and  out  among 
the  mass  of  islands  that  are  like  those  of 
the  upper  St.  Lawrence,  except  that  they 
are.  as  yet,  unspoiled  by  the  cottages  (?) 
of  civilization.  The  air  is  a  tonic  that 
makes  one  forget  the  stimulus  that  prohibi- 
tion prohibits.  The  sky  and  water  are 
crystal  clear,  and  the  tourists  flock  through 
there  by  the  hundreds.  "Every  prospect 
pleases  and  only  man  is  fool."  Yet  of  all 
the  hundreds  that  take  the  trip  about  nine 
out  of  ten  spend  the  major  portion  of 
their  time  in  the  cabin  playing  cards. 

And  how  does  this  apply?  Well,  let 
us  be  specific.  The  passenger  agents  of 
the  Erie  and  Lackawanna  advertise  their 
lines  as  great  scenic  routes  and  the  Penn- 
sylvania sets  forth  the  beauties  of  the 
Juniata  and  the  glories  of  the  Horse  Shoe 
Curve,  and  the  public  rises  to  the  bait  and 
goes  that  way.  But  once  in  the  cars  the 
interest  in  scenery  vanishes  and  is  wholly 
centered  on  a  short  story  magazine,  the 
first  call  for  dinner  in  the  dining  car  or 
a  box  of  candy,  and  the  railroad  men  know 
it. 

So  except  for  an  observation  platform  at 
the  rear  they  make  no  provision  to  fa- 
cilitate the  seeing  of  sights.  And  the  ob- 
servation platform  is  more  of  an  attractive 
scenic  effect  itself  than  a  pleasant  place 
to  occupy.  Dust  and  cinders  flock  thither 
with  even  greater  persistency  than  the 
tourist,  and  the  last  state  of  those  men  and 
women  is  worse  than  their  first. 

The  railroad  men  also  know  that  at- 
tractive cars  and  easy  seats  are  traffic 
winners,    so    having    duly    advertised    the 


scenic  beauties  of  the  route,  and  got  the 
public  coming,  they  proceed  to  provide  ease 
and  beauty  in  the  interior  of  the  cars.  So 
they  have  cut  out  the  low,  narrow  window 
and  put  in  its  place  one  a  little  broader 
and  somewhat  higher.  This  cuts  down  the 
space  between  the  top  of  the  window  and 
the  spring  of  the  roof,  and  the  car  has  a 
light,  graceful  appearance  that  is  most  at- 
tractive. But  the  ordinary  man  likes  an 
open  window  in  summer  when  the  scenic 
advertisement  catches  him.  So  he  raises 
the  window  and  finds  that  it  is  so  high, 
and  the  lift,  left  available  by  the  car  con- 
struction, so  low  that  when  the  window 
is  wide  open,  the  bottom  rail  comes  right 
on  his  eye-line  and  a  comfortable  view  of 
the  scenery  is  impossible,  while  the  space 
above  is  too  narrow  for  a  decent  rack,  and 
he  stores  his  satchel  somewhere  in  the 
seat  space  and  twists  his  legs  and  feet 
about  it  for  the  whole  journey.  But  the 
scenic  and  palatial  car  advertisements  have 
hooked  the  sucker  and  the  end  and  aim  of 
the  business  propaganda  has  been  accom- 
plished. 

But  the  other  tourists  travel  in  parlor 
cars  if  they  journey  by  day.  The  luxur>' 
of  these  cars  is  all  that  the  car  designer 
can  supply.  There  are  great  wide  win- 
dows, with  broad  posts  to  carry  the  roofs 
and  screens  to  prevent  the  intrusion  of 
dust  or  cinder.  There  are  hooks  and  par- 
cel racks  for  hats  and  reticules  and  almost 
room  enough  to  put  a  satchel  in  between 
the  seat  and  the  wall.  The  interior,  as 
one  enters  an  empty  car,  is  certainly  at- 
tractive and  what  more  can  be  asked. 
But  the  fly  in  the  ointment  from  a  scenic 
viewpoint  brings  a  little  disappointment. 
Of  course  a  real  open  window  to  let  in 
the  fresh  and  vulgar  air  is  not  a  matter 
to  be  thought  of  in  a  parlor  car.  .'\nd 
the  great  broad  windows  with  alternating 
narrow  ones,  do  not  lend  themselves  readily 
to  uniform  and  desired  seat  spacing.  So 
the  seats  and  windows  are  like  two  lovers 
out  of  step,  and  the  average  scenic  lover 
in  the  seat  will  find  his  natural  view  to 
consist  mostly  of  a  window  post  that  does 
not  quite  obstruct  his  whole  view,  but  is, 
nevertheless,  a  very  efficient  substitute  for 
total  eclipsilization. 

Or  he  may  be  lucky  (?)  and  draw  a 
seat  at  the  very  center  of  a  broad  stretch 
of  plate  glass.  But  the  tiny  drop  door 
ventilators  in  the  clere  story  are  not  suffi- 
cient to  furnish  air  for  the  twenty-four 
exclusives  and  so  the  broad  stretch  of  plate 
glass  is  raised  a  few  inches  and  the  open- 
ing beneath  is  closed  by  a  screen  Rapture  I 
Again  the  window  rail .  comes  exactly  in 
the  eye-line,  and  the  screen — well  of  that 
more  anon. 

Then  next  in  the  order  of  luck  (?)  is  the 
man  who  draws  a  seat  set  squarely  beside 
an  alternating  narrow  window.  This  is 
opened   wide   and   the   window-rail   comes 


enough  above  the  eye-line  so  tliat  by 
stooping  down  and  taking  sight  he  can 
see  a  distant  hilltop,  and  this  extra  large 
opening  is  protected  by  a  screen. 

It  may  be  that  when  these  screens  are 
new,  the  great  outside  may  be  seen  through 
them.  I  don't  really  suppose  that  they 
are  made  dirty,  but  rather  that  they  ac- 
quire dirtiness,  and  do  it  quickly ;  for  cer- 
tainly, for  things  that  are  supposedly  to 
be  looked  through,  they  are  the  champion 
obstructors  to  vision.  So  the  tourist  who 
pays  his  extra  fare,  to  say  nothing  of  the 
surcliarge,  for  the  privilege  of  a  seat's 
exclusive  use,  finds  himself  almost  as  well 
cut  off  from  a  view  of  the  outside  world 
as  though  immured  in  a  dungeon  cell.  He 
is  not  only  cut  off  from  sovie  of  dust  and 
cinders  that  stray  into  the  less  exclusive 
cars,  but  also  from  the  light  and  air 
that  is  their  share.  And  the  occupants 
busy  themselves  with  their  stories  of  the 
man  who  wins  the  best  of  girls  by  saving 
her  from  herself  or  some  villain's  snare, 
and  swing  along  hot  and  perspiring  and 
quite  oblivious  to  the  passing  scenery. 

And  now  for  one  last  case.  A  certain 
western  road  has  bought  some  really  beau- 
tiful and  lu.xurious  chair  cars  for  the  man 
who  has  a  ticket  without  a  surcharge. 
The  windows  are  broad  and  attractive  and 
between  each  two  is  a  twenty-four  inch 
window  post.  The  seats  are  amply  spaced 
with  plenty  of  room  for  suitcases  away 
from  the  feet  of  those  who  occupy  them. 
And  the  window  and  seat  spacing  so  ac- 
curately harmonize  that  each  alternate  seat 
comes  directly  flush  with  the  center  of  the 
window  post,  .^nd  he  who  sits  therein  has 
a  fine  view  of  polished  mahogany  for  his 
whole  journey,  with  a  mere  diagonal 
glimpse  of  the  outside  through  the  next 
window.  Was  there  ever  such  a  farce  in 
car  design? 

Oh,  my  canny  railroad  friends,  how  well 
you  know  "what  fools  these  mortals  be." 
They  really  care  not  one  weak  whiff  for 
all  the  scenic  beauties  of  your  route,  but 
simpl}'  like  to  say  they've  been  there,  with 
their  great  unseeing  eyes.  They  sweat 
and  swelter  in  your  parlor  car  because — 
well,  the  good  Lord  may  know  but  he  has 
not  revealed  his  secret  unto  me.  They 
rise  to  the  hook  of  your  advertisements 
and  then  sink  into  obliviousness  as  they 
slip  through  the  hole  or  door  in  your  re- 
ceptacle. But  in  the  last  analysis  would  it 
not  be  well  to  just  remember  this?  There 
are  some  of  us  who  like  to  look  and  see. 
To  whom  the  great  wide  world  is  as  an 
open  book.  Who  joy  in  all  that  Nature 
holds,  and  who  resent  the  eye-line  window 
rail,  the  dirty  screen,  the  miscroscopic  parcel 
rack,  the  close  and  choking  air  of  pseudo 
exclusiveness  and  who  would  sing  the 
praises  of  your  scenic  route  into  the  very 
skies  if  you  would  but  arrange  to  let  us 
look  out  upon  it. 
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Improved  Shop  Devices  for  Railroad  Work 

Dies  for  Making  Socket  Grate  Levers — Devices  for  Forging  Train  Chain  Hooks — Knuckle 

Tool  Holder  for  Slotter 


Dies  for  Making  Socket  Grate  Levers 

Socket  levers  for  shaking  grates  have 
always  been  troublesome  to  make  because 
of  the  necessity  of  making  a  fairly  close 
fit  on  the  stem  and  of  cutting  cost  to  the 
minimum  on  a  comparatively  rough  piece 
of  work. 

The  dies  and  forms  shown  herewith 
illustrate  a  device  for  doing  this  work  on 
a  bolt  header,  and  doing  it  so  expeditious- 
ly that  the  cost  of  making  the  levers  has 


'^ 


un 


FIG.    1  FIG.    2 

been  cut  to  one  third  of  that  of  doing  the 
work  by  hand. 

The  method  of  using  the  device  is  to 
first  cut  the  iron  of  which  the  socket  is 
to  be  made  to  the  proper  length  and  bend 
it  in  the  bending  form  shown  in  Fig.  1. 
This  is  done  under  a  steam  hammer  by 
using  the  mandrel  shown  in  Fig.  2.  The 
bending  folds  the  metal  over  the  top  and 
gives  approximately  the  proper  outlines  to 
the  outside  and  inside  of  the  socket. 

The  socket  thus  roughed  out  is  put  in  the 
die   Fig.  3  on  the  bolt  header.     This   die 


railroad    shops    is    without    number    and 
here  is  one  more  to  be  added  to  the  list. 

In  this  case  it  is  the  adaptation  of  an  air 
cylinder    to    the    forging    of    train    chain 


DIES  FOR  SHAPING  TR.MN  CHAIN  HOOKS 

hooks.  It  is  a  horizontal  machine  with  a 
wooden  frame,  at  one  end  of  which  there 
is  an  air  cylinder  with  an  inside  diameter 
of  10  in.  and  a  total  length  of  34  in. 
From  this  about  4  in.  is  to  be  taken  for 
the  thickness  of  the  piston,  leaving  a 
stroke  of  about  30  in. 

The  air  supply  is  brought  to  the  cylin- 
der through  the  pipe  A  and  then  led  off 
to  the  ends  by  means   of  the  tee  and  the 


pipes  as  shown.  In  each  of  these  pipes 
there  is  a  three-way  cock  B  by  which  the 
air  can  be  admitted  to  the  end  of  the  cyl- 


inder or  exhausted  through   the  pipes   C. 
The  piston  rod  is  fastened  to  a  cross- 
head    D    which    is    extended    by    the    U- 
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shaped  piece  E,  to  each  leg  of  which  the 
roller  holder  F  is  attached. 

Before   being  bent   the   hook   is    formed 
under  the  steam  hammer  by  the  use  of  the 
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FIG.  4 


is  made  in  two  halves  one  right  and  one 
left.  The  plunger  Fig.  4  in  the  working 
head  is  then  driven  into  the  socket  forc- 
ing it  out  to  till  the  die  and  forming  the 
inside  to  the  exact  shape  required. 

The  handle  is  then  inserted  in  the  socket 
thus  formed  and  the  two  brought  to  a 
welding  heat  when  they  are  finished  in  the 
die  with  a  single  blow  of  the  hammer. 

Device  for  Forging  Train  Chain  Hooks 

The  variety  of  appliances  that  have  been 
devised  for  the  use  of  compressed  air  in 
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dies  shown  in  Fig.  5.  The  hooks  are 
made  from  2  in.  square  iron  cut  to  lengths 
of  12^4  in.  This  square  section  is  not 
changed,  by  the  shaping  under  the  steam 
hammer,  the  eye  and  point  being  the  only 
parts  formed  leaving  the  hook  in  the  shape 
shown  in  the  small  piece  15J/2  in.  long 
shown  at  the  right  of  Fig.  5.  The  point 
is  formed  by  the  special  die  at  the  bottom 
of  Fig.  S. 

The  anvil  for  the  forging  machine  is 
the  part  marked  G  in  the  assembled  draw- 
ing and  also  shown  in  detail  in  Fig.  7  G. 

The  forming  of  the  hook  is  a  very 
simple  process  after  it  has  had  the  eye 
forged  on.  The  piston  in  the  air  cylin- 
der is  drawn  back  to  the  right,  and  the 
straight  forged  bar  of  Fig.  S  is  laid 
across  the  anvil  G.  Air  is  then  admitted 
to  the  right  hand  end  of  the  cylinder  and 
the  rollers  coming  in  contact  with  the 
ends  of  the  hook  carry  them  to  the  left 
and  bend  the  piece  to  the  proper  shape 
about  the  anvil  block. 

Knuckle  Tool  Holder  for  Slotter 

The  tool  holder  shown  herewith  is  ar- 
ranged so  that  the  tool  can  be  turned 
to  any  angle  that  it  may  be  desired  for 
cutting  purposes  after  it  has  been  placed 
in  the  slotter.  This  can  be  done  without 
loosening  the  clamps  or  deranging  the  set- 
ting of  the  tool  in  any  w-ay. 

The  main  stem  of  the  holder  is  shown 
in  cross  section  and  is  enclosed  in  a  sleeve 
which  is  held  in  the  bar  of  the  slotter  in 
the  same  manner  as  the  ordinary  tool. 
The  main  stem  fits  closely  in  this  sleeve 
with  an  easy  bearing  fit  so  that  it  can  be 
turned.  It  is  held  in  place  by  the  nut  and 
washers  shown  at  the  top.  The  stem 
also  has  a  tapered  bearing  against  the 
bottom  of  the  sleeve  so  that  when  it  is 
drawn  up  tight  with  the  nut  it  cannot 
move. 

The  outside  of  the  sleeve  has  a  diameter 
of  3'4  in.  and  that  of  the  lower  portion 
of  the  stem  is  the  same.  The  inside  di- 
ameter of  the  sleeve  is  1  lS/16  in. 


1  1/16  in.  deep.  The  tool  is  set  so  that  it 
projects  from  the  side  elevation  at  the 
right  of  the  engraving  towards  the  sec- 
tioned part. 

The  holder  is  pivoted  on  a  1  in.  pin 
and  has  a  bearing  against  the  side  of  the 
stem  3-54  in.  high  when  at  work,  while  the 
horizontal  bearing  against  which  the 
spring  presses  is  draw-n  away  from  its 
seat. 

-\s  the  slotter  bar  rises  from  its  work 
the  drag  of  the  tool  turns  the  knuckle 
until  the  spring  is  compressed  enough  to 
permit  the  horizontal  portion  to  seat  and 
thus  relieve  the  pressure  against  the  side 
of  the  tool. 

As  soon  as  the  tool  is  clear  of  the  work, 
the  spring  forces  the  knuckle  into  the 
working  position  again  and  it  is  ready  ta 
start  the  cut  without  any  jar. 

The  cutting  tool  is  held  in  the  knuckle 
by  the  set  screw  at  the  bottom. 


A   Locomotive   That   Lived 

Like  Kipling's  Dimbula,  "The  Ship 
That  Found  Herself,"  the  Louisville  and 
Nashville  locomotive  No.  230  was  almost 
human.  It  had  a  personality  known  to 
engineers  and  firemen  as  surely  as  enemies 
know  each  other's  whims  and  bad  points. 
For  No.  230  was  a  bad  one.  It  killed  pas- 
sengers in  an  extraordinary  number  of  ac- 
cidents, smashed  things  right  and  left  and 
seemed  always  to  be  slyly  on  guard  against 
leading  the  ordinary  useful  life  of  a  pas- 
senger locomotive.  Even  its  end  was  char- 
acteristic. It  scorned  old  age  in  the  rail- 
road yard  or  in  the  machine  shop  and 
chose  suicide,  which  it  effected  neatly  by 
blowing  off  a  cylinder  head  and  stabbing 
itself  with  its  driving  beam. 

This  incorrigible  was  called  "The 
Killer."  Probably  the  crews  assigned  to 
it  were  convinced  of  its  malignant  power 
to  live  up  to  its  name  and  its  insane  de- 
termination to  "get"  each  one  of  them 
sooner  or  later.  Sailors  give  certain  ships 
like  the  old  "Texas"  that  fought  at  San- 


DETAILS   OF  KNUCKLE  TOOL  HOLDER  FOR   SLOTTER 


The  knuckle  or  tool  holder  itself  is 
pivoted  as  shown  near  the  bottom  of  the 
main  stem  and  has  an  L-shaped  bearing 
against  it.  This  lower  part  carries  the 
slot  for  the  cutting  tool.  In  the  tool  il- 
lustrated, this  slot  measures  H  in-  wide  by 


tiago  a  bad   name,   and  the  ships  acquire 
individualitj'   with   their   reputations. 

Psychologically  what  the  engineers  of 
"The  Killer"  thought  of  their  engine  re- 
acted on  them  as  something  actually 
thought  by  that  inhuman  organism  of  steel. 


The  bell  itself  may  have  sounded  defiant 
to  them  or  the  whistle  hoarse  with  emo- 
tion. Machines  with  this  kind  of  soul  are 
a  common  problem.  Even  the  disinter- 
ested cannot  consider  them  without  a 
hesitation  of  doubt ;  there  seems  to  be  no 
limit  to  the  power  of  mechanical  things, 
compared  to  the  too  definite  limits  of 
man's  control  over  himself. 


Gier  Steel   Loading  Blocks 

A  number  of  car  manufacturers  have 
adopted  a  new  method  of  fastening  down 
automobiles  for  shipment  by  rail  from 
factory  to  dealer.  By  using  Gier  Steel 
Loading  Blocks,  instead  of  the  wooden 
equipment     formerly     cmplnyed      for     this 


GIER    LO.\DIXG    BLOCK    IN    SERVICE    O.V 
AUTO-MOBILE 

service  these  manufacturers  have  reduced 
loading  and  unloading  time  and  costs  con- 
siderably, and  at  the  same  time  have  made 
their  cars  even  more  secure  from  possible 
damage  while  in  transit.  Gier  Blocks  are 
returned  by  the  distributor  or  dealer  and 
used  over  and  over  again  indefinitely. 

The  Gier  Blocks  are  10>4  inches  higb 
and  stamped  from  Xo.  10  gauge,  blue  an- 
nealed, pickled,  oiled  and  limed  stock.  They 
weigh  10  pounds  each  and  can  be  nested 
and  returned  to  the  factory  by  the  car 
dealer  in  bundles  of  four  or  more  by 
fourth  class  rating. 

Tabulated  figures  show  that  the  steel- 
blocks  earn  their  cost  in  five  trips. 


Domestic    Exports    of    Steam    Locomo- 
tives,   from    the    United    States,    by 
Countries,  During  May,  1922 

Steam 
loconi.itivcs 
Countries  Number  Dollars 

Canada-Quebec   &   Ontario...     1         2.803 

Honduras     2      24.922 

Mexico     5      39,723 

Brazil     21     206,107 

New    Zealand    1         4,612 

Total     30    278,167' 
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Automatic   Train   Control   in   Great   Britain 


The  Railwiiy  lingiiiicr,  ol  London, 
England,  states  that  in  October,  1920,  a 
departmental  committee  was  appointed  to 
consider  the  question,  and  it  \\°as  not  only 
within  recent  years  that  the  possibilities 
of  train  control  have  even  been  men- 
tioned by  the  inspecting  officers.  Cab  sig- 
nals were,  for  many  years,  a  subject  con- 
tinually brought  by  inventors  to  the  notice 
of  railway  companies  and  the  Board  of 
Trade,  but  they  have  never  met  with 
encouragement  at  the  hands  of  the  inspect- 
ing otScers  who,  however,  frequently 
asked  for  mechanical  fog-signalling.  Not 
until  the  Slough  disaster  of  June,  1900, 
was  tlie  subject  mentioned,  and  then  it  was 
in  relation  to  automatic  '  train  control. 
Sir  Arthur  Yorke  reported  on  that  acci- 
dent, and  if  his  views  were  shared  by  his 
colleagues  it  is  no  wonder  that  automatic 
control  was  only  once  afterwards  men- 
tioned in  an  accident  report  until  the  Ais- 
Gill  collision  of  September  2,  1913.  The 
exception  was  Sir  Arthur  Yorke's  report 
on  the  Shrewsbury  derailment  of  October 
15,  1907,  and  there  cab-signals  and  control 
were  mentioned  in  very  non-committal 
terms.  But  in  neither  the  Grantham  de- 
railment of  September  19,  1906,  nor  that 
at  Goswick  on  August  28.  1907,  due  to  a 
similar  course,  was  any  such  remedy  sug- 
gested as  a  means  to  avoid  the  evil  results 
of  drivers  passing  signals  at  "danger." 
When  we  come  to  Colonel  Pringle's  re- 
port on  the  Ais-Gill  collision  we  find  it 
said  that  "the  mechanism  (of  cab-signal- 
ling) is  very-  ingenious  and  highly  compli- 
cated," and  that  "it  cannot  be  said  that  the 
method  has  as  yet  been  proved  to  be  ef- 
ficient to  the  extent  of  meeting  adequately 
the  very  complicated  requirements  of  traf- 
fic on  English  railwajs."  The  train  stop 
on  the  underground  railways  was  then 
mentioned,  and  it  was  remarked  that  "the 
arrangement  is  very  suitable  for  an  om- 
nibus service  at  moderate  speeds,  especial- 
ly where  all  trains  are  fitted  with  the  con- 
tinuous brake,  but  there  are  difficulties 
w-hen  other  conditions  prevail,  as  on 
steam-worked  railways."  It  was.  however, 
a  device  which  railway  companies  should 
unite  in  experimenting  with  more  fully. 

Train  control  then  began  to  come  into 
its  own  so  far  as  the  Board  of  Trade  was 
concerned.  There  were  other  accidents 
that  year  (1913)  due  to  drivers  passing 
signals  at  "danger,"  and  this  fact  and 
others  led  to  a  memorandum  dated  No- 
vember, 1913.  and  initialled  by  the  three 
then  inspecting  officers  in  which  it  was 
said :  "As.  however,  these  accidents  con- 
tinue it  is  most  desirable  that  some  further 
mechanism  should  be  provided  by  means 
of  which  a  driver  will  obtain  an  unmis- 
takable indication  that  he  is  allowing  his 
engine  to  pass  a  signal  at  'danger.'  and 
which  will  automatically  control  his  engine 
when  he  does  so."  The  subject  was  not 
again  mentioned  by  the  inspecting  officers 


until  the  Warnunster  collision  of  Septem- 
ber 2,  1916,  and  then  only  casually,  be- 
cause Colonel  Pringle  said,  "the  subject, 
though  one  of  great  importance,  has  been 
overshadowed  and  necessarily  put  some- 
what in  the  backgroiuid  ...  by  the 
conduct  of  the  war."  On  November  20  of 
the  same  year  a  Midland  express  ran  past 
some  signals  at  Oakley,  near  Bedford, 
which  led  to  Colonel  Pringle  observing 
that  it  was  a  further  illustration  of  the 
necessity  for  some  form  of  automatic  train 
control.  The  climax  came  with  the  seri- 
ous collisions,  both  on  December  19,  1916, 
at  Wigan  and  Kirtlebridge.  Colonel 
Druitt  inquired  into  the  former  and 
Colonel  Pringle  into  the  latter.  Both 
made  the  same  recommendation  but  the 
actual  w-ords  of  the  latter  officer  were,  "I 
can  suggest  no  other  safeguard  in  analo- 
gous circumstances  than  the  adoption  of  a 
system  of  automatic  control  of  trains 
whereby  the  continuous  brake  is  applied 
when  an  engineman  passes  a  fixed  signal 
at  'danger.'  This  case  has  features  which 
strengthen  my  opinion  that  any  such  sys- 
tem should  include  provision  for  a  full 
brake  application  at  an  actual  stop  signal 
and  preclude  the  possibility  of  a  driver  re- 
leasing the  brake  until  after  the  train  has 
come  to  a  standstill."  Since  then  other 
reports  in  particular  that  on  the  Selby  col- 
lision of  October,  30,  1919,  have  repeated 
this  recommendation,  but  it  was  probably 
the  Lostock  Junction  collision  of  July  17, 
1920,  and  one  on  the  same  day  at  Eglin- 
ton  Street,  Glasgow-,  that  brought  the  mat- 
ter to  a  head  and  led  to  the  appointment 
of  the  present  committee. 

On  the  Committee's  report  itself  we 
need  not  say  anything,  as  it  shows  itself  to 
be  a  sound,  practical  and,  withal,  a  reason- 
able document.  We  would,  however,  in 
the  little  space  remaining  to  us,  point  out 
that  the  railway  companies,  in  this  matter, 
have  moved  faster  than  the  inspecting  of- 
ficers. For  16  years  the  Great  Western 
has  had  a  system  which  is  now  installed 
on  2fX>  track-miles  with  about  100  engines 
fitted.  The  North  Eastern  has  75  per 
cent  of  its  engines  fitted  with  a  system 
which  was  introduced  15  years  ago,  and  is 
installed  on  the  main  and  relief  lines  be- 
tween York  and  Newcastle.  The  Mid- 
land commenced  to  test  such  apparatus  15 
years  ago,  when  one  of  the  Great  Western 
type  was  put  down,  which  is  still  in  use- 
ful service,  and  at  the  outbreak  of  war 
that  company  had  made  good  progress  with 
the  Railophone.  Of  recent  years  the  Great 
Central  has  used  the  "Reliostop,"  having 
20  engines  fitted  therewith,  and  the  Great 
Eastern  has  the  S.Y.X.  in  regular  use, 
but  to  a  limited  extent.  Having  had  a 
lead  given  them  by  an  indication  as  to 
what  is  desired  and  is  acceptable,  no  doubt 
most  of  the  companies  will  now  make  some 
progress  in  this  matter  as  soon  as  the  sug- 
gested  committee  of   experts   has   decided 


upon  standard  track  and  engine  equipment. 
As  the  result  of  their  general  investi- 
gation, the  Committee  found  that  there  is 
a  prima  facie  case  for  automatic  train 
control,  as  the  only  means  for  obtaining 
greater  security  against  the  class  of  train 
accident,  which  in  general,  results  from 
failure  on  the  part  of  enginemen. 


Electrification  on  Foreign  Railways 
India 

-Appropriations  approaching  $15,000,000 
have  been  made,  according  to  Commerce 
reports,  towards  the  electrification  of  sev- 
eral short  lines  in  India,  among  other 
what  is  known  as  the  Harbor  Branch  of 
the  Great  Indian  Peninsula  Railway,  which 
is  about  seven  miles  in  length,  terminating 
in  Bombay.  Another  branch  extends  to 
14  miles,  also  in  the  vicinity  of  Bombay. 
In  addition  to  these  about  40  miles  of  the 
Bombay,  Baroda  &  Central  India  is  also 
included.  The  work  is  estimated  to  be 
finished  in  five  vears. 


Switzerland 
There  is  every  indication  that  the  elec- 
trification of  the  Swiss  railways  is  pro- 
ceeding with  a  degree  of  rapidity  that  is 
the  best  proof  that  the  government  is  con- 
vinced of  the  economical  gain  that  will  be 
made.  Considerable  reductions  have  been 
made  in  the  prices  of  materials,  electric 
locomotives  formerly  costing  $175,000  can 
now-  be  purchased  below  $100,000:  and 
the  Swiss  Federal  Council  has  issued  the 
second  electrification  loan  amounting  to 
$28,000,000. 


BrazU 

The  funds  necessary  for  the  contem- 
plated electrification  work  on  the  Central 
Railway  of  Brazil  have  been  guaranteed 
by  the  government  securing  a  loan  on  the 
New  York  market  of  $25.0000.000.  The 
improvements  contracted  for  are  on  the 
State  railways. 


Russian  Railroad  Transportation 

Official  reports  that  in  spite  of  much 
hindrance  the  worthy  efforts  of  the 
American  Relief  Administration,  whose 
huge  shipments  of  corn  and  other  food 
stuffs  into  the  famine  districts  taxed  the 
capacity  of  the  roads  for  months,  has  all 
but  completed  its  grain  shipments  and  from 
now  on  will  be  confining  its  traffic  chiefly 
to  the  child-feeding  commodities,  and 
medical  supplies.  From  50  cars  sent  out 
in  August,  1921,  by  the  American  Relief 
.Administration  the  number  had  risen  in 
March  to  8,585,  and  although  the  opening 
up  of  navigation  on  the  Volga  and  its 
tributaries  decreased  the  rail  shipments, 
permitting  to  date  the  movement  of  some 
46.000  metric  tons  of  grain  by  water,  rail 
shipments  have  continued  heavy,  amounting 
to  5,710  cars  in  April  and  7,846  cars  in 
May. 


218 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


August,  1922 


New  Feeding  Arrangement  of  the  Elvin  Mechanical  Stoker 


In  the  development  of  the  Elvin  stoker 
a  change  has  been  recently  made  in  the 
method  of  feeding  the  coal  from  the  ten- 
der forward  to  the  crusher.  A  reference 
to  the  illustrated  article  on  the  Elvin  Me- 
chanical Stoker,  published  in  Rai!'Lt.'ay  &■ 
Locomotkc      Eiigin-ccriiv^      for      October, 


frame,  give  the  same  continuous  rotary 
motion  to  the  shaft  D  and  the  eccentric  E 
which  is  keyed  to  it. 

Above  the  eccentric  E  will  be  noted  the 
eccentric  rod  G  which  has  at  its  lower  end 
a  free  moving  roller,  the  rod  being  con- 
nected at  it?  tipper  end  to  a  lever  operating 


TOP    MEW    OF    CHAIN    BELT    COXVEVOR    lOR     EI.\IX     MECH.ANIC.\L     STOKER 


1921.  will  show  that,  at  that  time,  the 
conveyor,  for  feeding  the  coal  forward  to 
the  crusher,  had  a  reciprocating  motion 
with  a  variable  travel  of  about  4  in.  maxi- 
mum. 

In  the  latest  design,  as  shown  in  the 
accompanying  photographs,  this  recipro- 
cating motion  of  the  conveyor  has  been 
changed  to  an  intermittent  feed  of  the 
chain  belt  type. 

The  surface  of  the  belt  is  composed 
of  four  link  belt  chains  with  feeding  bars 
projecting  upward.  This  whole  belt  has 
an  intermittent  forward  movement  on  its 
upper  surface,  it  being  possible  to  vary 
the  length  of  the  forward  step  from  '/g  in. 
to  1^'8  in. 

The  mechanism  by  which  this  is  ac- 
complished is  shown  in  the  half  side  view. 
In  this  the  square  telescoping  shaft  A  re- 
ceives a  continuous  rotary  motion  from 
the  engine  shaft  on  the  locomotive  and  this 
motion  is  carried  backward  and  commu- 
nicated to  the  shaft  B  to  whose  outer  end 
the  beveled  gear  C  is  keyed.  A  pair  of 
spur  gears  that  are  concealed  behind  the 


the  dog  of  the  feed  ratchet,  both  of  which 
are  contained  in  the  ratchet  casing  K. 

Under  ordinary  working  conditions  the 
weight  of  the  eccentric  rod  and  roller 
would  cause  the  latter  to  rest  upon  the 
eccentric  at  all  times  and  rise  and  fall 
throughout  the  whole  throw  of  the  eccen- 
tric for  each  revolution.  Such  a  condition 
will  give  the  maximum  travel  to  the  ratchet 
and,  with  it,  a  corresponding  motion  to  the 
conveyor. 

In  order  to  lessen  the  throw  of  the 
ratchet  dog  a  wiper  L  is  attached  to  it, 
which  turns  with  the  dog  about  the  ratchet 
shaft  .1/. 

Just  above  this  wiper  there  is  a  bar  TV 
which  may  be  mo\'ed  to  and  fro  in  its 
guide  by  ct  imectiims  that  are  manipulated 
from  the  engine  deck.  As  this  bar  A^  is 
pushed  back  it  strikes  the  surface  of  the 
wiper  farther  and  farther  up  on  its  sur- 
face until,  when  it  is  given  its  full  back- 
ward movement,  it  strikes  the  wiper  at  1 
and,  holding  it  down,  prevents  its  turning 
at  all,  and  thus  holds  the  eccentric  and 
rod  at  the  upper  end  of  their  throw  and, 
by  preventing  them  from  following  down 
on  the  eccentric,  cuts  off  all  up  and  down 
motion  and  so  stops  the  conveyor.  As 
the  bar  ;V  is  moved  out  the  wiper  can 
rise  more  and  more  and  thus  gradually  in- 
creases the  intermittent  forward  step  of 
the  conveyor. 

By  means  of  this  arrangement  the  back 
drag  of  the  feeding  bars  on  the  link  belt 
through  the  coal  is  avoided,  and  there  is 
only  the  forward  push  of  the  coal  towards 
tile  crusher  to  be  provided.  At  the  same 
lime  the  amount  of  coal  fed  to  the  crusher 
can  be  regulated  to  a  nicety  by  the  varia- 
tion in  the  forward  steps  that  can  be  given 
to  the  conveyor. 


SIDE  VIEW   OF  OPER.\TINr,   MECII.XNISM   OF   CONVEYOR  FEED   OF  ELVIN 
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Improved   Condition  of   Palestine  Rail- 
way   System 

Local  communications  have  been  greatly 
improved  within  the  past  year,  and  to- 
day Palestine  enjoys  probably  the  best 
railway,  telcplione  and  telegraph,  and 
mail   service  in   the  Near   East. 

An  efficient  railway  system  in  Palestine 
is  a  heritage  of  the  war.  In  their  military 
operations  the  British  built  the  line  from 
Kantara  on  the  Suez  Canal  to  a  point 
near  Gaza,  connecting  there  with  the  old 
pre-war  narrow-gauge  system.  The 
gauge  was  broadened  and  an  extension 
built  into  Haifa.  The  system,  now  500 
kilometers  in  length,  connects  with  the 
Egyptian  State  railways  at  Kantara  and 
with   the   Syrian   railways   in   the   north. 

The  motive  power  and  rolling  stock  is 
in  first-class  condition.  American  loco- 
motives built  in  1918  for  the  British 
War  Department  are  used,  having  evi- 
dently been  turned  over  to  the  Palestine 
railways.  A  few  mountain  saddle-tank 
type  locomotives  built  in  Leeds,  England, 
have  been  added  recently.  A  number  of 
new  passenger  coaches  from  England, 
together  with  international  sleeping  cars 
afford  good  accommodations  to  travelers. 
Daily  passenger  and  mail  service  are 
proving  beneficial  to  business. 


Austrian  Railway   Electrification 

It  is  reported  that  the  main  gallery,  1 
mile  1,418  yards  long,  of  the  SpuUersee 
electrical  works  on  the  Austrian  Federal 
Railways,  has  just  been  pierced.  These 
works  are  to  supply  the  power  for  the 
Austrian  Federal  Railways  between  the 
Austro-Swiss  frontier  station  of  Buchs 
and  Lindau  as  far  as  Innsbruck. 

The  boring  work  was  done  from  both 
sides,  and  the  boring  parties  met  at  1,104 
yards,  and  met  exactly.  The  work  in  some 
parts  was  apparently  much  interfered  with 
by  huge  water  bursts,  and  the  best  water- 
proof suits  or  overalls  could  not  withstand 
the  pressure  of  the  water  as  it  gushed 
forth  out  of  the  clefts  in  the  rocks.  At 
the  place  where  the  two  boring  gangs  met 
a  memorial  tablet  is  erected  commemorat- 
ing the  workmen  who  perished  on  January 
5,  1922,  through  an  avalanche.  The  bor- 
ing gangs  were  not  expected  to  meet  for 
about  another  two  months,  and  it  is  now 
expected  that  the  work  of  electrifying  this 
stretch  of  line  will  be  finished  sooner  than 
was  anticipated. 


Government  Has  Power  to  Operate 

Tlie  Cabinet  agreed  that  the  government 
had  ample  power  to  keep  the  transporta- 
tion lines  of  the  country  in  operation,  but 
it  was  held  that  the  rail  strike  had  not 
yet  developed  to  the  extent  where  inter- 
state commerce  was  being  seriously  inter- 
fered with. 

Should  the  strike  spread  so  that  the 
movement  of  the  mails  and  transportation 
generally  was  at  a  standstill  the  President 
is  known  to  feel  that  the  government 
seizure  and  operation  of  the  carriers  could 
be  hastily  put  into  effect. 

The  view  of  the  President  is  that  he 
does  not  think  it  would  abridge  the  liber- 
ties of  any  American  to  draft  the  citizen- 
ship of  the  country  in  order  to  meet  any 
crisis,  such  as  a  general  tie-up  of  the  trans- 
portation lines.  He  joins  with  his  Cabinet, 
however,  in  believing  that  the  railroad 
situation  is  not  likely  to  make  this  step 
necessary. 

Much  of  the  Cabinet  meeting  was  de- 
voted to  the  hearing  by  the  President  of 
reports  from  his  aids  as  to  the  latest  de- 
velopments  in   the  situation. 

Secretary  of  War  Weeks  and  Attorney- 
General  Daugherty  reported  as  to  plans 
for  the  use  of  Federal  troops  and  United 
States  marshals  to  guard  the  railroad 
shops  and  rights  of  way.  The  former  laid 
especial  stress  on  the  situation  in  Texas, 
where  the  Inspector  General  of  the  8th 
Army  Corps,  whose  18,000  troops  are  be- 
ing held  in  readiness  for  service,  was  sent 
earlier  in  the  day  to  survey  the  situation 
at  Denison,  where  several  disorders  have 
occurred  at  the  Missouri,  Kansas  &.Texas 
shops. 


Hydroelectric  Resources  in  Spain 

Important  new  Spanish  hydroelectric  in- 
stallations are  contemplated.  The  resources 
in  this  direction  in  actual  exploitation  early 
in  1922  are  estimated  at  from  500,000  to 
600,000  horse  power.  This  is  said  to  be 
only  about  one-tenth  of  the  potential 
energy  possible  of  development.  A  marked 
increase  in  railway  and  electric  light  and 
street  car  electrification  is  more  and  more 
called  for. 


Ten  Years  of  Strikes 

In  the  decade  ending  at  midnight  on 
Dec.  31  next  it  is  estimated  that  the  num- 
ber of  strikes  and  lockouts  that  disturbed 
industrial  America  for  that  period  will 
have  exceeded  more  than  26,000  or 
1,000  more  than  took  place  in  the 
quarter  of  a  century  from  1881  to  1906, 
inclusive.  These  industrial  disturbances, 
which  have  meant  suffering  and  hardship 
not  only  for  the  participants  but  also  for 
the  public,  have  involved  millions  of 
men  and  women.  The  loss  in  wages,  if 
available,  would  total  a  staggering  sum, 
and  the  price  paid  by  industry,  if  it  could 
be  measured  in  dollars  would  approximate 
the  war  debt  of  a  first  class  power. 

Statistics  on  file  in  the  Department  of 
Labor  in  Washington  show  that  between 
Jan.  1,  1913,  and  Dec.  31,  last,  the  number 
of  strikes  and  lockouts  was  about  23,100 
and  by  the  end  of  the  year  the  number 
will  have  passed  26,000.  For  the  years 
under  consideration  the  Bureau  of  Labor 
has  a  record  by  months,  industries  and 
localities.  The  records  for  the  period  of 
1906  to  1912,  inclusive,  are  not  available. 
When  it  is  necessary  to  compare  present 
and  past  conditions  the  quarter  of  a  cen- 


tury period  of  1881  to  1905,  inclusive,  will 
lie  used,  the  official  records  for  those 
twenty-five  years  being  fairly  complete. 

In  tlie  twenty-five  years  prior  to  and 
including  1906  the  total  number  of  strikes 
and  lockouts  was  25,353  and  the  number 
o£  persons  involved  about  6.715,000.  These 
totals  lose  significance  when  compared  with 
the  record  of  the  last  ten  years,  with  a 
total  which  by  the  end  of  this  year  is  ex- 
pected to  exceed  26,000.  The  number  of 
persons  involved  probably  will  be  in  the 
neighborhood  of  18,000,000. 

Of  the  more  than  23,000  strikes  in  the 
nine-year  period  that  ended  Dec.  31,  last, 
more  than  14,000  were  in  seven  States — 
New  York,  Pennsylvania,  Massachusetts, 
Illinois,  Ohio,  New  Jersey  and  Connecticut. 
Before  the  new  year  the  total  for  these 
seven  industrial  commonwealths  is  ex- 
pected to  be  well  beyond  the  15,000  mark. 

More  than  60  per  cent,  of  all  the  strikes 
of  the  last  ten  years  have  taken  place  in 
the  States  that  lie  north  of  the  Ohio  and 
east  of  the  Mississippi,  about  10  per  cent, 
of  them  in  territory  to  the  south  of  the 
Ohio  and  east  of  the  Mississippi  and  the 
rest  in  the  West. 

The  table  that  follows,  which  covers  the 
1914-1922  period,  shows  the  number  of 
strikes  and  a  conservative  estimate  of  the 
number  of  persons.  The  figures  for  1922 
are  to  a  certain  extent  speculative,  con- 
tingent on  what  happens  in  the  five  re- 
maining months  of  the  present  year : 

Number  Persons 

Years  strikes  involved 

1914  1,204  400,000 

1915  1,420  700,000 

1916  3,681  2,000,000 

1917  4,324  2,000,000 

1918  3,248  2,200,000 

1919  3,452  4,000,000 

1920  3,193  2,200,000 

1921   2,164  2,000,000 

1922  3,000  3,000,000 

Totals  25,696         18,500,000 


How  Coal  Strike  Is  Affecting  Tonnage 

The  loadings  of  revenue  freight  as  re- 
ported weekly  by  the  American  Railway 
Association  have  been  increasing  steadily 
since  the  first  of  the  year.  For  the  week 
ending  June  24  car  loadings  of  all  com- 
modities totaled  877,856  cars.  This  num- 
ber included  only  96,960  cars  loaded  with 
coal  and  is  about  58,000  cars  below  the 
weekly  average  of  coal  loadings  for  the 
months  of  June  and  July,  1921. 

If  the  normal  autumn  movement  of  coal 
alone  were  added  to  present  car  loadings 
a  total  of  about  997,856  cars  would  be  the 
total  weekly  movement  of  all  commodities. 
This  figure  would  be  but  21,000  cars  less 
than  the  record  movement  in  American 
railroad  history,  which  occurred  in  the 
week  ending  October  15,  1920,  and  totaled 
1,018,539  cars. 
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Westingliouse  Electric  Company  Ships  Equipment  for 
French  Raihoacl  Electrification 


Within  a  few  weeks  of  the  departure  of 
the  record-breaking  shipment  of  apparatus 
for  the  Chilean  Railroad  Electrification, 
another  enormous  train-load  of  electric 
railroad  apparatus  left  the  East  Pittsburgh 
plant  of  the  W'estinghouse  Electric  & 
Manufacturing  Company  this  month  for 
France. 

The  shipment  consisting  of  transform- 
ers and  lightning  arresters  was  part  of  an 
order  from  the  French  !Midi  Railways 
which  totaled  well  over  a  million  dollars. 
The  amount  of  the  apparatus  in  the  ship- 
ment, which  weighed  approximately  eight 
hundred  tons,  can  be  estimated  by  the  fact 
that  32  railroad  cars  were  required  to 
transport  it.  The  material  went  by  the 
Pennsylvania  Railroad  to  New  York,  and 
shipped  from  there  to  Bordeaux. 

The  order  was  of  more  than  ordinary 
interest,  because  it  covered  material  for 
the  first  system  outside  of  the  United  States 
to  adopt  150,000  volts  for  its  main  trans- 
mission. 

The  lines  of  the  Midi  Railways  ari 
mostly  located  in  the  South  of  France 
north  of  the  Pyrenees.  As  far  back  as 
1906  the  management  of  the  Railways  com- 
menced an  exhaustive  study  of  the  elec- 
trification of  this  part  of  their  system,  hav- 
ing in  mind  the  utilization  of  the  watir 
power  available  on  the  northern  slopes  ei 
the  PjTenees.  By  1914  four  sections  had 
been  electrified  w-ith  single  phase  current 
at  12,000  volts  and  16.67  cycles,  but  all 
work  was  stopped  at  the  outbreak  of  the 
war. 

The  French  early  in  the  war  lost  prac- 
tically all  their  coal  fields  to  the  Germans. 
This  more  than  anything  emphasized  tho 
necessity  of  developing  the  water  power  n- 
sources  of  the  country  and  electrifying  the 
railroads  wherever  it  could  be  economically 
done.  Thus  on  the  cessation  of  hostilities 
one  of  the  first  acts  of  the  government  was 
to  send  a  technical  commission  abroad  to 
study   existing  railway   systems. 

The  commission,  after  visiting  Switzer- 
land, Italy  and  America,  recommended 
that  1,500  volts,  direct  current,  be  adopted 
as  the  standard  for  the  electrification  of 
all  French  railroads,  and  the  Midi  Rail- 
ways Company,  in  conformity  with  this 
decision,  immediately  resumed  the  work 
interrupted  by  the  war  on  this  new  basis. 
The  sections  already  electrified  at  12,000 
volts  will  be  changed  to  1,500  volts,  direct 
current,  so  as  to  have  a  uniform  system 
throughout. 

The  power  will  be  generated  in  six  sta- 
tions or  groups  of  stations  capable  of  de- 
veloping a  total  of  362,000  horsepower,  the 
stations  being  put  up  progressively  as  the 
different  sections  are  electrified.  The  head 
of  water  varies  from  350  feet  in  the  sta- 


tion with  the  lowest  head  to  a  maximum 
of  2,500  ft.  Power  is  generated  at  8,000 
volts  and  50  cycles,  and  is  distributed  to 
the  railway  sub-stations  over  a  60,000  volt 
three-phase  distribution  system,  distant 
points  of  the  distribution  system  being 
connected  by  150.000  volt  transmission 
lines. 

The  railway  sub-stations,  which  are  lo- 
cated along  the  railroad  at  intervals  of  12 
to  18  miles,  are  comiected  directly  to  the 
60,000  volt  distribution  system.  They  all 
contain  rotary  converters  with  the  excep- 
tion of  a  few  in  which  mercury  arc  recti- 
fiers will  be  used. 

The  equipment  for  the  generator  sta- 
tions, the  distribution  system,  the  railway 
sub-stations    and    the    locomotives    will   be 
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built  in  France.  The  work  entrusted  to 
the  Westinghouse  Company  comprises  a 
large  part  of  the  150.000  volt  transmission 
system,  including  the  transformers,  sj-n- 
chronous  phase-modifiers  for  the  voltage 
control,  and  the  relay  protective  gear. 

For  the  initial  development  three  gen- 
erating stations  will  be  utilized.  The  150,- 
000  volt  lines  will  connect  these  with  the 
distant  cities  of  Pau,  Dax  and  Bordeaux 
to  the  west  and  Toulouse  to  the  east. 
At  the  generating  stations  20,000  kv-a. 
banks  made  up  of  Westinghouse  single 
phase  two-winding  transformers  will  raise 
the  voltage  from  60,000  to  150,000  volts. 
At  the  sub-stations  near  these  cities  the 
transmission  system  connects  again  with 
the  distribution  system  through  step-down 


transformer  banks  of  20,000  kv-a,  made  up 
of  Westinghouse  single  phase  three-wind- 
ing transfonners,  lowering  the  voltage 
from  150.000  to  60,000  volts.  These  trans- 
formers have  a  third  winding  of  6,600 
volts  for  feeding  Westinghouse  syn- 
chronous phase  modifiers. 

These  machines  are  intended  to  auto- 
matically keep  constant  the  voltage  at  the 
sub-station  irrespective  of  the  load.  Owing 
to  the  length  of  the  lines  and  the  high 
voltage  of  the  transmission  they  are  de- 
signed to  cover  a  wide  range  of  reactive 
kv-a.  At  Bordeaux,  tliere  will  be  two- 
phase  modifiers  each  of  15,000  kv-a.  ca- 
pacity and  7,500  kv-a.  lagging  capacity. 
At  Dax  and  Toulouse  there  will  be  in 
each  two  machines  of  8,000  kv-a,  leading 
and  4,000  kv-a.  lagging  capacity.  All  these 
phase-modifiers  are  equipped  with  the 
Westinghouse  patent  automatic  voltage 
regulator  designed  to  cause  the  machine 
to  give  the  right  amount  of  reactive  kv-a. 
leading  or  lagging  required  to  keep  the 
line  voltage  constant. 

The  Westinghouse  Company  in  con- 
junction with  the  engineers  of  the  Midi 
Railways  worked  out  a  complete  scheme  of 
relay  protection  embracing  the  generator, 
distribution  and  transmission.  The  gen- 
erators and  transformers  are  individually 
potected  differentially,  that  is,  they  are 
automatically  taken  off  the  line  in  case  of 
internal    trouble. 

The  transmission  and  distribution  are 
so  laid  out  that  the  supply  to  the  railway 
sub-station  is  assured.  The  lines  are  there- 
fore for  the  most  part  in  duplicate,  ex- 
cept where  sections  are  fed  from  both 
sides.  \\'here  the  transmission  lines  are 
in  duplicate  they  are  equipped  with  bal- 
anced line  protection  by  means  of  the  re- 
cently developed  Westinghouse  directional 
relay  which  does  not  require  potential 
transformers.  The  whole  relay  scheme  is 
so  laid  out  that  in  case  of  trouble  in  any 
section  of  line  or  piece  of  apparatus  the 
part  in  trouble  is  isolated  without  inter- 
rupting the  supply  to  the  rest  of  the  system. 
The  whole  order,  of  which  this  ship- 
ment forms  a  part,  covered  twenty-five 
single-phase  transformers  of  6,667  kv-a,, 
two  s\'nchronous  phase-modifiers  of  15,000 
kv-a.,  four  of  8,000  kv-a.,  thirteen  150,000 
volt  lightning  arresters  and  a  large  num- 
ber of  relays  and  current  transformers. 


Railway   Mileage 

There  are  740,000  miles  of  railways  in 
the  world,  of  which  266,000  are  in  the 
United  States,  220,000  in  Europe,  70,000  in 
Asia,  60.000  in  South  .\merica,  30,000  in 
Africa  and  26.000  in  Austrailia, 
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Railroad  Equipiiieiit  Notes 


Locomotives 

Tlio  CliicaKo  &  Kasteni  Illinois  has  or- 
(krcd  10  Mikado  type  locomotives  from 
tlic  American  Lbcomotive  Company. 

The  Lehigh  Valley  has  ordered  S  Mikado 
typo  locomotives  from  the  Baldwin  Loco- 
motive Works. 

The  Xashvillc,  Chattanooga  &  St.  Louis 
has  ordered  3  Mountain  type  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  Chicago  &  Eastern  Illinois  has 
ordered  6  Pacific  type  locomotives  from  the 
Lima  Locomotive  Works. 

The  International  Harvester  Company  is 
reported  to  have  ordered  2  six-wheel 
switching  locomotives  from  the  Baldwin 
Locomotive   Works. 

The  New  York  Central  is  having  50 
locomotives  repaired  at  the  shops  of  the 
Baldwin  Locomotive  Works. 

The  Erie  has  made  a  contract  running 
for  six  months  to  have  20  locomotives 
each  month  repaired  at  the  American  Lo- 
comotive Company's  Cooke  Works. 

The  Baltimore  &  Ohio  has  ordered  35 
Mikado  type  locomotives  from  the  Bald- 
win Locomotive  Works.  Contract  has 
also  been  made  for  the  repair  of  25  loco- 
motives at  the  Baldwin  shops. 

The  New  York  Central  has  ordered  100 
locomotive  boosters  from  the  Franklin 
Railway  Supply  Company. 

The  Southern  Pacific  has  ordered  55  lo- 
comotive boosters  from  the  Franklin  Rail- 
way  Supply  Company. 

The  New  York,  Chicago  &  St.  Louis 
has  ordered  14  locomotives  from  the  Lima 
Locomotive  Works. 

The  Southern  has  ordered  15  Mikado 
type  locomotives  from  the  American  Loco- 
motive Company. 

The  Norfolk  Southern  has  ordered  5 
Consolidation  type  locomotives  from  the 
Baldwin  Locomotive  Works. 

The  Central  New  England  has  ordered 
20  switching  engines  from  the  American 
Locomotive  Company. 

The  Lehigh  Valley  is  having  6  consolida- 
tion type  locomotives  and  9  switching  lo- 
comotives repaired  at  the  shops  of  the 
Baldwin  Locomotive  Works,  and  5  Consoli- 
dation type  and  10  switching  locomotives 
repaired  at  the  shops  of  the  American 
Locomotive  Company. 

The  Boston  and  Maine  is  reported  to  be 
considering  the  ordering  of  2  mallet  type 
locomotives,  and  22  switching  locomotives. 
The  Illinois  Central  has  ordered  25  San- 
ta Fe  type  locomotives  from  the  Lima  Lo- 
comotive W'orks,  25  Mikado  type  loco- 
motives from  the  American  Locomotive 
Company,  and  15  switching  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  New  York,  New  Haven  &  Hart- 
ford is  reported  to  have  contracted  for 


the  repairs  to  30  locomotives  by  the 
I'aldwin  Locomotive  Works. 

The  Philadelphia  &  Reading  is  said 
to  have  ordered  25  locomotives  from 
the   Baldwin   Locomotive  Works. 

The  Delaware,  Lackawanna  &  Western 
has  ordered  25  Mikado  type  locomotives 
and  5  Pacific  type  locomotives  from  the 
American  Locomotive  Company. 

The  Southern  has  ordered  6  switching  lo- 
comotives of  the  0-8-0  type  from  the  Bald- 
win Locomotive  Works. 

The  latest  reports  also  add  that  the  New 
York  Central  has  issued  an  order  for  150 
locomotives  of  the  same  type  as  the  Michi- 
gan Central  locomotive  No.  8,000.  The 
extent  of  the  order  and  the  promptness 
witli  which  it  has  been  decided  on  is  the 
liest  proof  of  the  assurance  that  the  design 
and  performances  of  the  new  locomotive, 
which  is  described  elsewhere  in  our  pages, 
is  all  that  it  is  claimed  to  be,  and  that  its 
new  features  will  rapidly  be  adopted  in  the 
construction  of  locomotives  generally  and 
high-powered  freight  engines  particularly. 


Freight  Cars 

The  Northern  Pacific  is  ordering  one 
thousand  50-ton  box  cars  of  the  finest  con- 
struction obtainable.  Forty-ton  cars  are 
standard  in  this  type.  Two  hundred  and 
fifty  stock  cars  of  80,000  pound  capacity, 
250  convertible  all-service  cars,  250  gon- 
dolas and  70  express  refrigerator  cars  are 
included  in  the  new  orders.  The  refrig- 
erators will  be  built  on  passenger-car 
standards  so  they  can  handle  Western  fruit 
on  fast  schedules. 

The  Erie  has  awarded  contracts  for  re- 
pairs to  5,000  box  cars  as  follows:  1,000 
to  the  Standard  Steel  Car  Company;  1,000 
to  the  Buffalo  Steel  Car  Company;  1,000 
to  the  Youngstown  Steel  Car  Company; 
1,000  to  the  Illinois  Car  &  Equipment  Com- 
pany; 500  to  the  Western  Steel  Car  & 
Foundry  Company,  and  500  to  the  Illinois 
Car  Company. 

The  New  York,  Chicago  &  St.  Louis  has 
awarded  a  contract  to  the  Illinois  Car  & 
Equipment  Company  for  repairs  to  1,000 
box  cars. 

The  Tennessee  Central  has  placed  an 
order  with  the  Western  Steel  Car  & 
Foundry  Company  for  350  gondola  cars. 

The  Alabama  &  Vicksburg  has  ordered 
25  all-steel  automatic  air  dump  cars  of 
40  tons'  capacity  from  the  Kilbourne  & 
Jacobs   Manufacturing   Company. 

The  Western  Pacific  has  ordered  2,000 
refrigerator  cars  from  the  American  Car  & 
Foundry  Company. 

The  Northern  Refrigerator  Car  Com- 
pany has  ordered  500  refrigerator  cars 
from  the  Pullman  Company. 

The  Southern  Pacific  has  ordered  40 
all-steel   automatic   air   dump   cars   of  40 


tons'  capacity  from  the  Kilbourne  &  Jacobs 
Manufacturing  Company.  These  cars  are 
furnished  with  an  improved  apron  attach- 
ment. 

The  New  York,  New  Haven  &  Hartford 
has  awarded  a  contract  for  rebuilding  6,000 
bad-order  freight  cars  to  the  Keith  Car 
&  Manufacturing  Company,  Sagamore, 
Mass. 

The  Detroit  Edison  Company  has  or- 
dered 5  gondola  cars  from  the  Pressed 
Steel  Car  Company. 

The  Northern  Pacific  has  ordered  250 
gondola  cars  from  the  General  American 
Car  Company. 

The  United  Verde  Copper  Company  has 
ordered  24  ore  cars  from  the  Pressed  Steel 
Car  Company. 

The  Norfolk  &  Western  has  ordered  500 
hopper  cars  from  the  American  Car  & 
Foundry  Company,  1,000  from  the  Pressed 
Steel  Car  Company,  and  500  from  the 
Standard  Steel   Car  Company. 

The  Chicago  Great  Western  has 
awarded  contracts  for  the  repair  of  200 
cars  to  the  Pullman  Company;  154  cars 
to  the  Sheffield  Car  &  Equipment  Com- 
pany, and  173  cars  to  the  Siems  Stembel 
Company. 

The  Argentina  State  Railways  have 
placed  an  order  with  the  Standard  Steel 
Company  for  100  ballast  cars. 

The  Central  Vermont  has  made  a  con- 
tract with  the  American  Car  &  Foundry 
Company  for  the  repair  of  200  steel  gon- 
dola cars,  400  steel  underframe  box  cars, 
and  100  wooden  underframe  box  cars. 

The  Nashville,  Chattanooga  &  St.  Louis 
has  ordered  500  40-ton  single  sheathed  box 
cars,  250  40-ton  double  sheathed  box  cars. 
150  40-ton  stock  cars  and  100  50-ton  flat 
cars  from  the  American  Car  &  Foundry 
Company. 

The  Baltimore  &  Ohio  has  ordered  1,000 
steel  coke  cars  from  the  Baltimore  Car  & 
Foundry  Company;  1,000  box  cars  from 
the  American  Car  &  Foundry  Company; 
1,000  composite  gondola  cars  from  the 
Pullman  Company;  1,000  box  cars  from 
the  Pressed  Steel  Car  Company;  500  box 
cars  from  the  Hamilton  Car  Company ;  500 
hopper  cars  from  the  Youngstown  Steel 
Car  Company ;  500  box  cars  from  the  Il- 
linois Car  c&  Manufacturing  Company;  and 
500  gondola  cars  from  the  General  Ameri- 
can Car  Company. 

The  Buffalo  Creek  &  Cauley  has  ordered 
300  steel  hopper  coal  cars  of  55  tons' 
capacity  from  the  American  Car  &  Foun- 
dry Company. 

The  Missouri  Pacific  are  having  repairs 
made  on  1,250  cars  by  the  American  Car  & 
Foundry  Company,  1,000  cars  by  the  Shef- 
field Car  &  Equipment  Company,  and  250 
cars  by  the  Mount  Vernon  Car  Manufac- 
turing Company. 

The  Philadelphia  &  Reading  has  ordered 
500  gondola  cars  of  70  tons'  capacity  from 
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the  Pressed  Steel  Car  Company,  aiid  500 
from  the  Standard  Steel  Car  Company. 

The  Pittsburgh  &  West  Virgniia  has  or- 
dered 1,000  hopper  cars  of  35  tons'  capacity 
from  the  Cambria  Steel  Company. 

The  Illinois  Central  has  ordered  1,000 
gondola  cars  from  the  Pullman  Company, 
500  from  the  American  Car  &  Foundry 
Company,  500  from  tlie  Mt.  Vernon  Car 
Manufacturing  Company,  500  from  the 
Beltendorf  Company  and  500  from  the 
V/estern   Steel   Car  &  Foundry  Company. 


Passenger  Cars 

The  St.  Louis-San  Francisco  has  ordered 
6  steel  chair  cars  and  8  steel  coaches  from 
the  American  Car  &  Foundry  Company. 

The  Missouri,  Kansas  &  Texas  has  or- 
dered 30  steel  passenger  coaches  from  the 
American  Car  &  Foundry  Company. 

The  Atlantic  Coast  Line  has  issued 
contracts  for  30  passenger  cars,  20  of 
which  are  reported  to  be  combination  bag- 
gage and  express  cars. 

The  Boston  &  Maine  is  reported  to  be 
making  enquiries  for  the  purchase  of  65 
steel  passenger  cars,  20  steel  smoking  cars, 
8  steel  combination  baggage  and  smoking 
cars,  5  steel  mail  and  baggage  cars,  and 
25  milk  cars. 

The  Nashville.  Chattanooga  &  St.  Louis 
is  said  to  be  in  the  market  for  15  passenger 
equipment  cars. 

The  Northern  Pacific  is  reported  to  be 
in  the  market  for  70  additional  express 
refrigerator  cars,  to  be  used  in  its  fast 
passenger  train  service. 

The  Maryland  &  Pennsylvania  has 
ordered  2  passenger  motor  cars  and  2 
trailers  from  the  Russel  Company,  Ken- 
osha, Wis. 

The  Pittsburgh  &  West  Virginia  is  said 
to  be  inquiring  for  2,  60-ft.  steel  baggage 
and  mail  cars,  1,  70-ft.  steel  passenger, 
baggage  and  mail. 


Railroad    Buildings  and   Tools 

The  Wabash  will  equip  a  water  filling 
station  for  locomotives  at  Glencoe,  Ont., 
and  lay  a  three-mile  pipe  line  and  install 
electrically  operated  pumping   equipment. 

The  Chicago,  Burlington  &  Quincy  is 
requesting  bids  for  the  construction  of  a 
five-stall  roundhouse  at  Council  Bluff", 
Iowa,  and  a  combination  freight  and  pas- 
senger station  at  West  Frankfort,  111. 

The  Chesapeake  &  Ohio  has  awarded 
a  contract  to  Joseph  E.  Nelson  &  Sons 
of  Chicago  for  the  construction  of  termi- 
nal facilities  at  Peach  Creek,  W.  Va..  and 
improvements  to  its  roundhouse  at  Peru 
Ind.    The  contract  involves  about  $475,000. 

The  Chicago.  Rock  Island  &  Pacific  has 
awarded  a  contract  to  Joseph  E.  Nelson 
&  Sons,  of  Chicago,  for  the  construction 
of  a  water  softening  plant  at  Council 
Bluffs,  Iowa. 


The  Denver  &  Rio  Grande  has  begun 
to  rebuild  the  portion  of  its  power  house 
at  the  West  Denver  railroad  shops  recently 
destroyed  by  fire. 

The  Chicago  &  North  Western  has 
awarded  a  contract  to  G.  W.  Gindle,  of 
Chicago,  for  the  construction  of  a  12-stall 
engine  house  at  .Ashland,  Wis. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  will  shortly  begin  the  rebuilding  of 
its  sixteen-stall  roundhouse  at  Gladstone, 
Mich.,  which  was  recently  destroyed  by 
fire. 

The  Detroit  United  Railway  has  com- 
pleted plans  for  the  construction  of  a  one- 
story  car-shop,  125  ft.  by  285  ft. 

The  Long  Island  has  ordered  a  150- ton 
overhead  traveling  crane  from  the  Whiting 
Corporation  for  its  Morris  Park  shops. 
The  railway  company  is  preparing  an 
extensive  list  of  new  shop  tools  and  pur- 
poses issuing  orders  for  the  same  at  an 
early  date. 

The  Erie  has  awarded  a  contract  for 
an  extension  to  its  locomotive  repair  shops 
at  Hornell,  N.  Y.,  to  the  Bates  &  Rogers 
Construction  Company. 

The  Wabash  has  awarded  a  contract  for 
the  construction  of  a  reclamation  plant  at 
Decatur,  111.,  to  C.  W.  Gindle,  Chicago. 
The  Western  Maryland  has  awarded  a 
contract  for  the  erection  of  a  Mallet  loco- 
motive repair  shop,  measuring  100  ft.  by 
300  ft.,  at  Port  Covington,  Baltimore,  Md., 
to   M.  A.  Long   Company,   Baltimore. 

The  Atchison,  Topeka  &  Santa  Fe  has 
completed  plans  for  the  construction  of  a 
new  boiler  and  tank  shop  at  Albuquerque, 
N.  M.,  also  boiler  working  plant  at  Ama- 
rillo,  Texas,  and  Winoka. 

The  Louisiana  &  Arkansas  has  com- 
pleted plans  for  the  construction  of  loco- 
motive repair  shops  at  Stamps,  Ark.  The 
plans  call  for  a  main  building  286  ft.  by 
129  ft.,  a  blacksmith  shop  60  ft.  by  8  ft.,  a 
power  house  68  ft.  by  72  ft.,  and  an  of- 
fice building  36  ft.  by  60  ft.  The  principal 
buildings  will  have  structural  steel  frames 
and  brick  construction. 

The  Missouri,  Kansas  &  Texas  is  said 
to  have  awarded  a  contract  for  the  grad- 
ing and  concrete  work  in  connection  w'ith 
the  construction  of  locomotive  repair 
shops  at  Waco.  Tex. 

The  Northern  Pacific  has  prepared  plans 
for  the  construction  of  a  new  passenger 
station  and  power  plant  at  Glendive,  Mont., 
a  scrap  reclamation  plant  at  Brainerd, 
Minn.,  a  boiler  making  plant  at  Forsythe, 
Mont.,  an  oxyacetylene  plant  at  South 
Tacoma,  Wash.,  and  new  storerooms  at 
Jamestown,  N.  D.,  Butte,  Mont.,  and  Taco- 
ma,  Wash. 


repaired  under  contract  with  outside  es- 
tablishments. Orders  for  general  repairs 
to  220  locomotives  and  7,600  cars  are  said 
to  have  been  contracted  for  during  the  last 
two  weeks  in  July.  Duruig  July  the  re- 
ports to  hand  show  that  235  new  loco- 
motives and  10,946  new  cars  have  been  or- 
dered. The  number  of  inquiries  for  new 
rolling  stock  are  also  increasing  rapidly, 
particularly  in  the  prospective  large  de- 
mand for  cars. 


The  RaUways  of  Italy 

Italy,  with  an  area  of  110,660  square 
miles  and  an  estimated  population  of  36,- 
740,000,  has  approximately  20,000  kilo- 
meters of  railways  (exclusive  of  railroads 
in  territory  acquired  since  the  war),  cap- 
italized at  about  7  billion  lire.  Of  the 
total  mileage,  80  per  cent  is  owned  and 
operated  by  the  State,  the  remaining  4,00P 
kilometers  being  operated  by  private  com- 
panies. The  most  important  private  lines 
are  the  Veneta,  capitalized  at  24  million 
lire  and  operating  772  kilometers  of  track, 
and  the  Milan  Northern,  representing  an 
investment  of  23  million  lire  and  operating 
259  kilometers  of  track. 

Of  the  State-owned  lines,  perhaps  the 
most  important  is  the  Southern,  organized 
in  1862  with  a  capital  of  100  million  lire. 
This  company  at  first  operated  railways 
only  in  southern  Italy,  but  in  1885  its  scope 
was  extended  to  include  all  lines  between 
the  Apennines  and  the  sea.  Another 
large  system  is  the  Mediterranean,  formed 
in  1885  with  a  capital  of  180  million  lire 
and  operating  the  lines  between  the  Apen- 
nines and  the  Mediterranean.  Since  pur- 
chased by  the  Government  in  1905,  this 
system  has  been  active  in  the  construction 
of  lines  in  Basilicata  and  Calabria.  The 
State  also  owns  the  Sicilian  lines,  which 
were  incorporated  in  1885  with  a  capital 
of  25  million  lire. 

Few  additions  were  made  to  the  rolling 
stock  during  the  war.  After  armistice  the 
equipment  of  State  railways  was  increased 
by  the  addition  of  rolling  stock  belonging 
to  the  railways  operated  in  former  Aus- 
trian territory  and  by  the  State's  pur- 
chase of  Sardinian  railways.  But  there 
has  been  no  marked  increase  in  new  rolling 
stock.  The  bulk  of  rolling  stock  is  in 
poor  condition.  During  the  fiscal  year 
1920-21,  17  per  cent  of  the  locomotives 
and  cars  were  in  repair  shops,  as  com- 
pared with  10  per  cent  in  the  pre-war 
period.  The  cost  of  maintenance  for 
State  railways  is  estimated  at  320  million 
lire  per  year,  although  it  is  believed  that 
this  figure  may  be  exceeded  during  the 
1921-22  fiscal  year,  on  account  of  the  poor 
condition   of   rolling   stock. 


Increased  Activity  in  Repair  and  Con- 
struction of  Locomotives  and  Cars 

It  is  reported  that  since  the  beginning 
of  the  railway  shop  union  strike  on  July  1. 
205  locomotives  and  14.827  cars  have  been 


Germany  Building  Rolling  Stock 

It  is  reported  that  in  locomotive  and  car 
construction  Germany  has  already  made  up 
all  her  losses  during  the  war,  including 
the  5,000  locomotives  and  150,000  cars  de- 
livered to  France. 
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Letter  to  a  Retired  Engineer  from  a  Veteran  in 
tlie  Service 


rite  ya  arre,   me  bucko.     Hurray    fer   tlia 
Boosthcr. 

Jason    Kklly. 


Dear  Bill :  Thare  makin  grate  improov- 
niints  on  the  Midlan  sence  you  wur  ray- 
tired.  Bigger  ingines  and  thranes  and 
shtokers  on  wmc  of  thiin,  I  mane  the 
ingines,  and  awl  the  firesmen  hav  to  do 
is  roll  wan  now  and  thin,  mostly  now,  and 
awl  the  inginccr  has  to  do  is  make  the 
time.  Some  times  he  kin  make  it  and 
more  times  he  cant,  but  whin  he  cant  he 
kin  blame  it  onto  the  shtoker,  ye  see,  and 
thats  aisy,  fer  it  cant  talk  back  like  a  fires- 
man  thats  layin  down  on  the  job,  er  like 
the  fule  supcrviser  whin  ya  blame  it  on 
tha  cole,  er  like  the  mastther  mckanic  whin 
ye  blame  it  on  tha  valve  motion,  er  like 
the  condukther  whin  ye  blame  it  on  the 
brakes  stickin,  er  the  like. 

It  aint  offen,  Bill,  that  an  ingineer  has 
a  cinch  like  that.  Its  surer,  too,  than 
blamin  it  on  the  wind.  I  no  wan  day  I 
came  in  tin  minutes  late  and  reported  a 
side  wind  wur  the  cause,  and  back  cum 
a  not  sayin  my  e.vcuse  wur  N.  G.,  fer  Dick 
Kiker  made  up  tin  minutes  the  day  before 
wid  the  same  wind,  ony  he  had  a  hed  wind 
and  thats  worse,  sez  the  note.  So  you 
kin  see  Bill  tharcs  no  way  whin  you  are 
dealin  wid  thim  kinds  av  offishels,  but  take 
yer  medicin  the  same  as  if  ya  liked  it, 
and  its  comin  to  ya,  whin  it  aint. 

But  Bill  the  gratest  thing  heer  now  is 
the  Boosther.  Dya  no  what  it  tis?  Ye 
dont,  I  no.  Well,  itsa  Boosther  awl  right, 
and  when  makin  the  time  here  wiathout 
any  trubbel  like  we  useta  hav.  Im  runnin 
wan  o  thim  ould  nineteen  be  twintyfore  tin 
wheelers  wud  a  six  fot  wheel,  and  ye  no 
thay  cuddent  pull  a  Plimmeth  Rock  of  a 
sitten  av  eggs  athout  takin  the  schlack. 

But  not  a  wurrd  o  lie,  Bill,  were  hawlin 
tin  and  ilivven  cars,  hivvy  wans,  on  11  and 
6  now  and  were  doin  it  so  aisy  Im  almost 
ashamed  to  take  pay  for  the  wurrk,  sence 
we  hav  tha  Boosther. 

I  no  yer  not  a  good  hand  at  undersh- 
tandin  raekanics  so  I  wont  bother  ye  tellin 
how  it  operrates,  only  111  say  that  whin 
ya  get  the  hi  ball  frum  the  con,  he  hasta 
grap  a  handel  rite  away  or  ye  leave  him 
on  the  platform.  Ye  no  tha  way  it  useta 
be  when  ya  got  the  hi  sine,  yed  lay  her 
down  in  the  corner  on  two  pipes  of  sand 
and  pull  her  out  to  tha  chane  and  she 
wud  stand  like  a  bawky  horse. 

Thin  yed  throw  tha  revarse  leever  back, 
and  bump  the  thrane  the  same  as  a  col- 
lision, thin  jam  her  ahead  agane,  and  after 
doin  it  two  or  three  times,  the  con  wild 
cum  over  ahed  and  tell  ye  to  not  be  so 
dang  ruff  for  the  passengers  wur  kickin. 
So  in  yure  mind  yed  tell  him  and  tha 
passengers  where  they  cud  go  if  thayre  in 
anny  more  hurry  than  yerself.  and  ye 
keep  jerkin  and  backin  and  shlackin  till  ye 
got  mad  as  tha  divil  and  afther  a  while, 
like  thayres  an  ind  to  ever>-thin,  ye  do 
lave  town. 


But  it  aint  that  way  anny  more  Bill. 

Now,  afore  tha  con  gives  the  hi  sine, 
he  grabs  on,  or — as  I  sed  beefore — hees 
left  at  the  post,  as  the  race  horse  min  say, 
fer  awl  ya  hav  to  do  to  cut  the  Boosther 
in  is  lift  a  latch  tha  same  as  raisin  a 
damper,  thin  pull  her  out,  and  away  you 
go.  Bill,  but  so  aisy  that  the  con  hafta 
wake  up  that  passengers  ta  get  thare  fares, 
an  not  like  it  useta  be  here  afore  we  had 
that  Boosthcr  whin  wed  be  jackin  and 
thrashin  thryin  ta  start  so  the  conduckther 
wild  hav  to  hold  tha  passenger  down  wid 
wan  hand  while  he  tuk  his  fare  from  him 
wud  tha  other.  Thats  no  lie  ayther.  Bill, 
and  well  ya  no  it,  fer  ye  had  yure  own 
thrubbles  here. 

Mannys  that  time  whin  I  wur  on  frate, 
I  useta  see  ya  thryin  ta  start  tin  coaches 
with  them  same  ingines  an  Id  heer  tha 
conduckther  say  to  tha  passengers — be 
way  of  excuse  fer  puttin  a  crick  in  there 
backs  er  jerkin  off  thayre  hats — our  ingi- 
neer is  a  kind  av  a  back  number,  fer  he 
has  an  engine  there  that  kin  clime  a  tree, 
if  he  cud  ony  handle  her  rite.  It  useta  cut 
me  to  heer  that  Bill,  an  I  no  I  ofifen  got 
the  same  deel  mesclf. 

But  its  tha  ingineers  turn  at  bat  heer 
now,  fer  insted  of  him  fixin  up  excuses 
fer  poor  time,  its  tha  cons  that  hav  to 
do  that,  now.  fer  if  they  ever  stop  ta  shake 
bans  wud  some  wan  like  thay  useta  afther 
givin  us  the  hi  ball,  we  kin  lave  thim  every 
time  if  we  wanta,  and  we  wanta  some 
times  too,  fer  sum  of  thim  hav  it  comin  to 
thim,  the  way  they  useta  nock  us  afore  tha 
Boosther  cum.  Ye  no  ould  Doc  Jonson? 
Well  ye  mind  the  joolery  he  useta  ware, 
and  the  white  necktie,  and  the  airs  he  use- 
ta put  on,  whin  walkin  down  tha  platform 
afore  tha  people,  and  him  thinkin  they  wur 
all  lookin  and  wondherin  if  he  wur  tha 
man  that  ownd  tha  rode  and  awl  tha  im- 
plyees,  espeshelly  tha  engineers  ?  Well  tha 
other  day  I  had  wan  of  tha  Boosther  ing- 
ines and  me  bold  Doc  gave  me  w-an  of  his 
sarkastic  hi  balls  and  wud  that  he  stopped 
to  take  off  his  hat  to  sum  jane  on  tha 
platform,  but  I  had  cut  in  tha  Boosther 
and  w-idend  on  her,  and  we  wiiit  outa  town 
like  a  bat  outa  hell  lavin  Doc  givin  wash- 
out sines  galore.  But  Bill,  lissen  here,  I 
stopped  and  wint  back  and  I  sed  to  Doc, 
sez  I,  now  this  is  tha  first  time  this  has 
happened  to  ye,  an  I  wont  repoort  it,  but 
if  it  iver  happen  agane,  Id  refuse  to  take 
ye  out  wud  me. 

What  do  ye  think  about  that.  Bill? 

So  ye  kin  see  verry  planely  now  what 
a  gra^s  change  the  Boosther  have  made 
heer,  not  only  fer  savin  cole  and  masheen- 
ery  and  makin  better  time  wid  thranes,  but 
it  has  also  changed  tha  ingineer  frum  bein 
tha  gote  to  bein  tha  bull  moose  of  tha 
thrane  sarvice.  Thats  goin  sum  Bill,  and 
besides  that  its  comin  to  us,  sez  you,  and 


The  Railway  Come-Back 

Reports  of  May  operations  filed  by  the 
railways  with  the  Interstate  Commerce 
Commission  bear  out  the  indications  in 
the  securities  markets  that  the  lines  are 
slowly  but  steadily  "coming  back." 

Xije  net  return,  4.36  per  cent,  is  yet 
below  the  figure  fixed  by  the  commission, 
5>4  per  cent.  But  despite  the  coal  strike 
the  operating  income  showed  a  consider- 
able increase.  whilC'  in  the  five  months 
ending  with  May  a  fall  in  revenue  of  Zyi 
per  cent  was  paralleled  on  the  other  side 
of  the  ledger  by  a  reduction  in  expenses 
of  13j4  per  cent. 

Meanwhile  the  census  of  idle  freight 
cars,  always  a  significant  sign  of  the  state 
of  railway  health,  showed  a  decrease  in 
unused  cars  of  13,178  in  a  week.  Most  of 
the  surplus  cars  were  in  good  condition, 
hence  were  out  of  use  through  no  fault 
of  railway  management. 

While  railway  stocks  have  not  been  as 
high  as  other  industrials,  they  have  made 
a  steady  advance  in  the  last  few  weeks, 
despite  the  strike  of  shop  workers.  The 
investing  public  has  of  late  exhibited  a 
firm  confidence  in  rail  shares. 

So  the  gradual  escape  from  excessive 
costs  and  ruinous  rates  is  under  way.  Not 
only  the  railways,  but  all  interested  in  the 
return  to  sound  economics  that  can  come 
only  through  liquidation  and  deflation,  are 
trusting  that  it  will  continue. 


Reductions  in  Wages  Since   1920 

The  Railroad  Labor  Board  has  made 
two  general  wage  reductions  since  the  gen- 
•^ral  increase  of  May  1,  1920,  and  has  also 
modified  working  rules  and  working  con- 
ditions so  as  to  somewhat  reduce  the  pay- 
ments for  overtime  and  the  like. 

The  wage  increase  of  1920  added  $700,- 
000,000  to  the  annual  payroll  of  the  car- 
riers. About  $360,000,000  per  year  was 
cut  off  the  wage  scale  by  the  general 
wage  reduction  of  July  1,  1921,  and  about 
$135,000,000  by  the  recent  reductions 
(July  1,  1922)  in  the  wages  of  shopmen, 
clerks,  trackmen  and  various  classes  ex- 
cept train  service  employes. 

The  changes  in  working  rules  probably 
amount  to  from  $30,000,000  to  $50,000,000 
per  year.  The  total  reductions  thus 
amount  to  from  $525,000,000  to  $550,- 
000,000,  compared  with  the  increase  of 
$700,000,000  in  1920. 


The   Southern  Valve  Gear 

Announcement  has  been  made  that  the 
Pilliod  Company,  Swanton,  Ohio,  manu- 
facturers of  the  Baker  locomotive  valve 
gear,  has  secured  control  of  the  Southern 
\^alve  Gear  Company. 
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Items  of  Personal  Interest 


Charles  Hitchcock  has  been  appointed 
erecting  foreman  of  the  Santa  Fe,  with 
office  at  Richmond,  Cal. 

J.  E.  Osmer  has  been  appointed  super- 
intendent of  motive  power  of  the  Denver 
&  Salt  Lake,  with  headquarters  at  Denver, 
Colo. 

W.  K.  Smith  has  been  appointed  car 
foreman  of  the  Rock  Island  shops  at 
Chickasha,  Okla.,  succeeding  W.  J.  Logs- 
don,  deceased. 

W.  S.  Haines,  master  mechanic  of  the 
Erie  at  Dunmore,  Pa.,  has  been  appointed 
assistant  to  the  vice-president,  in  charge 
of  operation,  with  office  at  New  York. 

G.  H.  Pinion  has  been  appointed  pur- 
chasing agent  of  the  Trans-Mississippi 
Terminal,  with  headquarters  at  Dallas, 
Texas,  succeeding  L.  M.  Sullivan,  deceased. 
S.  B.  Riley  has  been  appointed  super- 
intendent of  motive  power  of  the  Western 
Maryland  belt  headquarters  at  Hagers- 
town,  Md.,  succeeding  G.  E.  Wieseckel. 
resigned. 

P.  Spence,  locomotive  foreman  of  the 
Canadian  National  at  Winnipeg,  IMan.,  has 
been  appointed  general  foreman,  with  office 
at  Edmonton,  Alberta,  succeeding  A.  Mays, 
promoted. 

Harry  M.  Wey  has  been  appointed  man- 
ager of  the  Chicago  district  for  the  Pitts- 
burgh Testing  Laboratory,  Pittsburgli.  Pa., 
with  offices  at  1560  Monadnock  Block, 
Pittsburgh. 

J.  D.  Rogers,  who  has  been  the  repre- 
sentative of  the  Baldwin  Locomotive 
Works  in  South  Africa,  has  been  appointed 
manager  of  the  company's  offices  at  Cal- 
cutta, India. 

J.  B.  Cowley  has  been  appointed  road 
foreman  of  engines  of  the  Sante  Fe  in 
charge  of  the  Colorado  division,  succeed- 
ing J.  B.  Morritt,  transferred  to  the 
Mexico  division. 

C.  M.  Yohe,  assistant  purchasing  agent 
of  the  Pittsburgh  &  Lake  Erie,  with  bead- 
quarters  at  Pittsburgh,  Pa.,  has  been  pro- 
moted to  purchasing  agent  with  headquar- 
ters at  Pittsburgh. 

G.  Clarke,  car  foreman  of  the  Canadian 
National  at  Edmonton.  Alta.,  has  been 
appointed  car  foreman  at  Paddington, 
Man.,  succeeding  N.  C.  Hooper,  trans- 
ferred to  Mission,  B.  C. 

M.  Meehan  has  been  appointed  master 
car  repairer  of  the  western  division  of  the 
Southern  Pacific,  Pacific  system,  with  head- 
quarters at  West  Oakland,  Cal.,  succeeding 
H.  Englebright,  retired. 

A.  A.  Murphy  has  been  appointed  resi- 
dent sales  manager  of  the  industrial  paint 
and  varnish  division  of  the  du  Pont  Com- 
pany, with  headquarters  at  30  Church 
street.  New  York  City. 

Stanton  Ennes,  vice-president  and  gen- 
eral manager  of  the  Wheeling  &  Lake 
Erie,  has  been  elected  president  and  gen- 
eral manager,  succeeding  W.  M.  Duncan, 


elected  chairman  of  the  board  of  directors. 
E.  G.  Trump,  chief  dispatcher,  Moose 
Jaw  division  of  the  Canadian  Pacific,  Sas- 
katchewan District  at  Moose  Jaw,  has  been 
transferred  to  the  Portage  division,  Mani- 
toba   District,    Winnipeg. 

N.  C.  Hooper,  car  foreman  of  the  Cana- 
dian National  at  Paddington,  Man.,  has 
been  appointed  car  foreman  at  Mission, 
B.  C,  succeeding  J.  K.  Nesbitt,  trans- 
ferred to  Edmonton,  Alta. 

P.  Heinze  has  been  appointed  acting  road 
foreman  of  engines  of  the  Canadian  Na- 
tional, with  headquarters  at  Prince  Albert, 
Sask.,  succeeding  J.  G.  Norquay,  who  has 
been  granted  a  leave  of  absence. 

R.  J.  Aul,  storekeeper  of  the  Indiana 
Harbor  Belt,  with  headquarters  at  Gibson, 
Ind.,  has  been  appointed  also  to  act  in  the 
same  capacity  for  the  Chicago  River  & 
Indiana  and   the   Chicago  Junction. 

R.  Douglas,  chief  dispatcher  of  the 
Canadian  Pacific  at  Nelson,  B.  C.  has 
been  transferred  to  the  Moose  Jaw  divi- 
sion. Saskatchewan  District,  at  Moose  Jaw, 
succeeding  E.  G.  Tarnip,  transferred  to 
Winnipeg. 

J.  H.  Rodger,  western  manager  of  the 
Safety  Car  Heating  &  Lighting  Company, 
with  headquarters  at  Chicago,  has  been 
promoted  to  vice-president  with  the  same 
headquarters  in  charge  of  the  company's 
western  business. 

Charles  M.  Schwab,  chairman  of  the 
board  of  directors  of  the  Bethlehem  Steel 
Corporation,  has  been  elected  chairman  of 
the  board,  also  of  the  Chicago  Pneumatic 
Tool  Company,  succeeding  J.  R.  McGiulcy, 
resigned,  but  remaining  a  director. 

F.  W.  Carter,  assistant  manager  of  the 
heavy  traction  division,  railway  depart- 
ment of  the  Westinghouse  Electric  & 
Manufacturing  Company,  has  resigned  to 
become  president  of  the  Louisville  Frog  & 
Switch  Compan}-,  at  Louisville,  Ky. 

A.  L.  Roberts,  formerly  master  mechanic 
of  the  Lehigh  Valley,  and  latterly  engineer 
of  the  Atlas  Crucible  Steel  Company,  has 
been  appointed  sales  engineer,  railroad  de- 
partment of  the  United  Alloy  Steel  Cor- 
poration, with  headquarters  at  Canton, 
Ohio. 

N.  C.  Ferguson  has  resumed  duty  as 
road  foreman  of  locomotives  on  the 
Dauphin  Division  of  the  Canadian 
National  at  Dauphin,  Man.,  succeeding  P. 
Henze,  acting  road  foreman  of  locomo- 
tives, who  has  been  transferred  to  Prince 
Albert.  Sask. 

J.  G.  Barry,  sales  manager  of  the  Gen- 
eral Electric  Company  for  the  last  five 
years,  and  manager  of  the  railway  depart- 
ment for  a  longer  period,  and  A.  H. 
Jackson,  of  the  law  department  of  the 
company,  have  been  elected  vice-presidents 
of  the  company. 

J.  G.  Benedict,  general  manager  of  the 
Landis    Machine    Company,    Waynesboro, 


Pa.,  sailed  July  8  for  a  combined  busi- 
ness and  pleasure  trip  abroad.  Mr.  Bene- 
dict will  be  gone  for  about  two  months 
and  his  itinerary  will  include  England, 
France,  Holland,  Belgium  and  Germany. 
J.  F.  Gildea,  formerly  division  master 
mechanic,  Pennsylvania  division,  Delaware 
&  Neudron  Company,  Carbondale,  Pa.,  has 
been  appointed  assistant  foreman  of  the 
Canadian  Pacific,  with  office  at  Smith's 
Falls,  Ont.,  succeeding  F.  G.  Perkins,  who 
has  been  appointed  locomotive  foreman  at 
Schreiber,  Ont. 

C.  M.  Jacobsen,  shop  superintendent  ot 
the  Seaboard  Air  Line,  with  office  at 
Portsmouth,  Va.,  has  joined  the  service 
staff  of  the  Franklin  Railway  Supply 
Company,  and  is  now  in  charge  of  the 
Southern  territory,  with  headquarters  at 
Atlanta,  Ga.,  succeeding  B.  C.  Willcarson 
who  has  been  appointed  a  special  service 
representative  on  locomotive  booster  ap- 
plication. 

H.  A.  Shephard,  superintendent  of  tele- 
graph of  the  New  York,  New  Haven  & 
Hartford  with  headquarters  at  New 
Haven,  Conn.,  has  been  appointed  super- 
intendent of  electric  transmission  and 
communication,  with  the  same  headquar- 
ters, and  Charles  S.  Dow  has  been  ap- 
pointed superintendent  of  communication 
with  headquarters  at  New  York.  The 
position  of  superintendent  of  telegraph  has 
been  abolished. 

Col.  Douglas  I.  McKay  has  been  elected 
President  of  the  Standard  Coupler  Com- 
pany, and  is  well  known  among  railroad 
men  being  president  of  the  International 
Pulverized  Fuel  Corporation  and  the  In- 
ternational Pulverized  Fuel  Equipment 
Corporation,  to  which  position  he  was 
elected  in  1918.  Col.  McKay  is  a  graduate 
of  the  College  of  the  City  of  New  York 
and  also  of  the  West  Point  Military 
Academy.  Resigning  from  the  Army  he 
was  for  three  years  chief  of  the  New  York 
state  constabulary.  Latterly  he  was  ap- 
pointed first  deputy  police  commissioner  of 
New  York  City,  and  re-appointed,  but 
resigiied  to  accept  the  position  of  vice- 
president  of  J.  G.  White  &  Co.  and  at  the 
outbreak  of  the  war  resigned  from  that 
Company  and  was  commissioned  Major  of 
Ordnance.  In  March,  1918,  he  was  pro- 
moted to  Colonel  and  assigned  director  of 
artillery  ammunition  production. 


Westinghouse       Railway       Department 
Employes  Honored 

The  employes  of  the  Railway  Depart- 
ment of  the  Westinghouse  Electric  & 
Manufacturing  Company  recently  honored 
six  members  of  their  department  who  leave 
Pittsburgh  to  engage  in  Railway  work  in 
other  parts  of  the  country.  The  honored 
members  were  George  Skipton,  who  has 
been  transferred  to  the  San  Francisco 
office    of    the    Electric    Company;    R.    J. 


August,  1922 


RAILWAY    AND     LOCOMOTIVE     ENGINEERING 


225 


W'cber,  Pittsburgh  Sales  office;  N.  C. 
Towie,  Pittsburgh  Sales  office;  D.  E. 
Shroyer,  Los  Angeles  office;  George  W. 
Do  Sellem,  Portland,  Main  office,  and  F. 
W.  Carter,  who  has  resigned  his  office  as 
Assistant  to  Manager  of  the  Heavy  Trac- 
tion Division  of  the  Railway  Department 
to  become  president  of  the  Louisville  Frog 
and  Switch  Company,  Louisville,  Ken- 
tucky. 


What    Seniority    Means    to    Shopmen 

"Seniority"  in  railroad  employment  is 
dependent  upon  length  of  service.  In  the 
case  of  railroad  shopmen,  there  are  three 
main  points  of  importance  in  seniority 
rules : 

1.  Choice  of  jobs  within  the  territory 
affected  (terminal  or  shops).  The  senior 
worlcmen,  that  is,  those  who  have  been 
in  the  employ  of  the  railroad  the  long- 
est time,  are  given  first  choice  of  the 
better  positions. 

2.  As  to  tenure  of  position  when  re- 
ductions in  the  working  forces  are  made, 
junior  men  are  laid  off  first,  and  the 
senior  men  last. 

3.  Preference  in  re-employment.  After 
men  have  been  laid  off,  they  are  taken 
back  in  the  order  of  seniority,  and  no 
new  labor  is  employed  until  former  em- 
ployes, who  so  wish,  have  been  returned 
to  their  positions. 


Mechanical    Conventions 

As  previously  announced,  the  conven- 
tions of  the  International  Railway  General 
Foremen's  Association  and  the  American 
Railway  Tool  Foremen's  Association  will 
be  held  simiiltaneously  at  the  Hotel  Sher- 
man, Chicago.  111.,  during  September  5-8, 
inclusive.  The  sessions  of  the  separate 
associations  will  be  held  in  separate  halls. 
The  usual  exhibit  of  railway  mechanical 
appliances  promises  to  be  more  than 
usually  interesting  on  account  of  the  larger 
number  of  railroad  men  that  are  sure  to 
be  present.  The  exhibit  will  be  compre- 
hensive in  its  scope,  embracing  improved 
appliances  and  tools.  The  hearty  co-opera- 
tion of  the  executive  committees  of  both 
organizations  are  a  sufficient  guarantee  that 
the  occasion  will  be  notable.  The  special 
committees'  reports  will  be  of  marked  in- 
terest as  marking  the  progress  of  the  last 
two  years,  during  which  many  improve- 
ments in  means  and  methods  have  been 
perfected,  and  will  be  illustrated  and  dis- 
cussed by  skilled  men  actually  engaged  in 
mechanical  railroad  work,  and  from  whom 
much  matter  of  vital  interest  is  expected. 
The  program  outlined  for  the  General 
Foremen's  sessions  will  include  discussions 
on  Repairs  to  Steel  Cars,  and  Appliances 
for  Doing  the  Work ;  Labor-Saving  De- 
vices in  the  Locomotive  and  Car  Depart- 
ments ;  Methods  of  increasing  Shop  Out- 
put, and  Engine  Failures  and  Their 
Remedies.  Completed  programs  will  be 
issued  by  both  associations  in  advance  of 
the  conventions. 


Promotions  in  the  Baldwin  Locomotive 
Works 

J.  P.  Sykes,  vice-president  of  the  Bald- 
win Locomotive  Works,  in  charge  of 
manufacture,  has  been  appointed  senior 
vice-president  in  charge  of  plant  and  manu- 
facture; C.  A.  Bourgeois,  works  manager, 
has  been  appointed  vice-president  in  charge 
of  manufacture;  J.  L.  Vauclain,  in  the 
plant  and  equipment  department,  has  been 
appointed  vice-president  in  charge  of  plant 
and  equipment ;  Harry  Glaenzer,  chief 
mechanical  engineer,  has  been  appointed 
vice-president  in  charge  of  engineering, 
succeeding  Kenneth  Rushton,  deceased,  and 
W.  A.  Russell,  purchasing  agent,  has  beeu 
appointed  vice-president  in  charge  of  pur- 
chases. 


New   Machine   Tool   Corporation 

.\s  previously  announced  the  formation 
of  the  Consolidated  Machine  Tool  Corpo- 
ration of  America  has  now  been  com- 
pleted and  incorporated,  with  main  offices 
at  17  East  Forty-second  Street,  New  York, 
It  embraces  the  consolidation  of  seven  ma- 
chine and  tool  manufacturing  companies 
controlling  many  important  specialties. 
The  consolidation  embraces  the  Betts  Ma- 
chine Company,  Rochester,  N.  Y. ;  Ingle 
Machine  Company,  .Rochester,  N.  Y. ; 
Hilles  &  Jones  Company,  Wilmington, 
Del. ;  Modern  Tool  Company,  Erie,  Pa. ; 
the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa. ;  the  Colburn  Machine 
Tool  Company,  Cleveland,  Ohio,  and  the 
Dale  Machinery  Company,  Inc.,  New  York 
City  and  Chicago,  111. 

W.  H.  Marshall,  formerly  president  of 
the  American  Locomotive  Company,  is 
chairman  of  the  board  of  directors  of  the 
new  company  and  C.  K.  Lassiter,  form- 
erly vice-president  of  the  American  Loco- 
motive Company  in  charge  of  operations, 
is  president  of  the  new  company.  H.  J. 
Bailey,  H.  W.  Breckenridge,  H.  W. 
Champion,  J.  J.  Dale  and  A.  H.  Ingle  are 
vice-presidents ;  O.  D.  Miller,  treasurer ; 
and  R.  R.  Lassiter,  secretary.  The  direc- 
tors include  W.  H.  Marshall,  C.  K.  Lassi- 
ter, H.  J.  Bailey,  formerly  president  Hilles 
&  Jones  Company,  B.  J.  Baker  of  B.  J. 
Baker  &  Company,  bankers,  H.  W.  Breck- 
enridge, formerly  vice-president  of  the 
Colburn  Machine  Tool  Company,  Law- 
rence Chamberlain,  president  of  Lawrence 
Chamberlain  &  Co.,  bankers ;  H.  W. 
Champion,  formerly  president  of  the  New- 
ton Machine  Tool  Works,  Inc. ;  J.  J.  Dale, 
president  of  the  Dale  Machinery  Com- 
pany; T.  Allen  Hilles,  A.  H.  Ingle,  form- 
erly president  of  the  Betts  Machine  Com- 
pany and  Ingle  Machine  Company,  and  F. 
D.  Payne,  formerly  manager  of  Modern 
Tool  Company. 

The  company's  capital  stock  includes 
$10,000,000  preferred  stock  of  $100.00  par 
value  and  200,000  shares  of  common  stock 
with  no  par  value. 


NEW  PUBLICATIONS 
Books,  Pamphlets,  Catalogues,  Etc. 

THE  EASTERN  RAILROAD,  A 
historical  account  of  early  railroading 
in  Eastern  New  England.  By  Francis 
B.  C.  Bradlee.  Published  by  the  Es- 
sex Institute,  Salem,  Mass.  122  pages, 
profusely  illustrated. 

The  second  edition  of  this  notable  book 
is  now  ready  and  with  additional  matter 
and  illustrations  is  among  the  most  valu- 
able contributions  to  the  railroad  literature 
of  our  time  recording  as  it  does  with  an 
interesting  minuteness  the  early  history  of 
railroading  in  New  England  from  the 
opening  of  the  Boston  and  Lowell  railroad 
on  April  7,  1934,  and  to  Worcester  July  3, 
1835.  The  Boston  and  Providence  was  also 
opened  in  1835.  Perhaps  the  most  notable 
feature  in  organizing  the  new  enterprises 
was  the  thoughtful  selection  of  engineers, 
generally  graduates  of  the  West  Point 
Military  Academy,  who,  at  that  time,  were 
the  most  capable  engineers  in  the  country. 
It  is  also  gratifying  to  learn  that  in  spite 
of  the  bitter  opposition  of  the  stage  coach 
companies  free  grants  of  land  were  made 
to  the  railroad  companies,  and  the  prompt- 
ness with  which  the  legislature  endorsed 
the  plans  is  a  fine  proof  that  the  intellec- 
tual vision  of  the  New  Englanders  was  as 
always,  clear.  Public  enthusiasm  was  very 
great  and  progress  in  linking  the  New 
England   towns   together   was    rapid. 

The  illustrations  are  excellent  and  form 
a  historical  panorama  by  themselves 
worthy  of  preservation.  The  book  will  be 
welcomed  by  collectors  of  railroad  litera- 
ture generally,  and  railroad  libraries  par- 
ticularly. 


Spontaneous  Combustion  in  Coal 

Technical  Paper  311,  by  O.  P.  Hood, 
chief  mechanical  engineer,  has  just  been 
issued  by  the  Bureau  of  Mines.  It  de- 
scribes fully  and  clearly  the  storage  of 
coal  and  the  problem  of  spontaneous  heat- 
ing. Although  the  risk  in  storing  coal  is 
small,  there  being  no  risk  whatever  in 
storing  anthracite  coal,  the  danger  is  in 
large  piles  of  bituminous  coal  needed  as 
reserves.  One  of  the  troubles  has  been, 
Mr.  Hood  claims,  that  undue  attention  has 
often  been  given  to  the  minor  factors,  such 
as  the  sulphur  of  the  volatile-matter  con- 
tent of  the  coal,  height  of  pile,  etc.,  while 
the  main  factors,  such  as  initial  temper- 
ature, breakage  in  handling,  freshness  of 
the  coal,  and  the  screening  before  storage, 
has  been  overlooked  or  minimized.  The 
paper  is  well  worthy  of  careful  perusal, 
and  copies  may  be  had  on  application  to 
the  Bureau  of  Mines,  Washington,  D.  C. 


New    Strain    Insulator 

Unusual  reliability  is  the  chief  qualifi- 
cation of  the  new  "Duro"  strain  insulators 
made    by    the    Westinghouse    Electric    & 
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Manufacturing  Company.  These  appli- 
ances, although  small,  perform  the  im- 
portant function  of  insulating  the  trolley 
wire  from  its  supports.  Should  one  of 
them  fail,  a  tie-up  on  an  entire  section 
of  the  line  would  probably  result  and 
human  life  might  even  be  endangered. 
For  this  reason,  strength  and  durability 
in  the  product  are  necessary.  The  con- 
struction of  the  "Duro"  insulator  assures 
great  mechanical  strength  and  a  high 
flash-over  voltage.  A  malleable  iron 
socket  is  filled  with  insulation  in  which 
is  embedded  a  forged  steel  stud.  The 
entire  body  is  then  surrounded  by  moulded 
insulation. 


Progress    in    Steam    Railway    Electrifi- 
cation 

A  most  interesting  account  of  the  prog- 
ress in  steam  railway  electrification  is 
contained  in  Bulletin  No.  44016  issued  by 
the  General  Electric  Company.  Some  of 
the  more  prominent  electrifications 
throughout  tthe  world  for  which  the  Gen- 
eral Electric  Company  has  supplied  the 
apparatus,  either  in  its  entirety  or  in  the 
more  important  parts,  are  reviewed.  The 
first  important  installation  mentioned  is 
the  Baltimore  and  Ohio  Railroad,  and  a 
reproduction  of  the  first  electric  train 
order  ever  issued,  dated  July  1,  1895, 
forms  a  part  of  this  historical  setting. 

Other  important  steam  railway  electri- 
fications described  in  this  bulletin  are  the 
Paris-Orleans  Railway  which  now  has 
on  order  for  its  system  200  locomotives 
and  80  motor  cars ;  the  New  York  Central 
Railroad  with  a  total  of  268  miles  (single 
track  basis)  ;  the  Great  Northern  Railway, 
Cascade  Tunnel  and  terminal  yards ;  the 
Michigan  Central  Railroad  through  the 
Detroit  Tunnel ;  the  Victorian  .Railways 
radiating  from  the  city  of  Melbourne ;  the 
Canadian  Northern  terminal  and  tunnel 
under  Mt.  Royal ;  the  Montreal  Harbor 
Commission  extending  along  the  St.  Law- 
rence River ;  the  Butte,  Anaconda  and 
Pacific  Railway  with  its  122  miles,  includ- 
ing sidings  and  double  track ;  the  Chicago, 
Milwaukee  and  St.  Paul  now  operating 
at  the  present  time  646  miles  of  route  and 
858  miles  of  track;  the  Bethlehem  Chile 
Iron  Mines  Company  at  Tofo,  Chile;  the 
Spanish  Northern  Railway  over  the  Pa- 
nares grade;  the  Imperial  Government 
Railways,  double  track,  between  Tokio 
and  Yokohama;  the  South  Manchurian 
Railway  with  a  total  trackage  of  43  miles 
and  the  Paulista  Railway  in  Brazil  operat- 
ing a  distance  of  28  miles  between  Jun- 
diahy  and  Campinas. 


Car   Loadings 

Items  from  Commercial  Reports  show 
that  loading  of  revenue  freight  to- 
taled 860,907  cars  during  the  week 
which  ended  on  July  IS,  compared  with 
718.319  cars  during  the  preceding  week, 
which   included  a   holiday,  or  an  increase 


of  142,588  cars,  according  to  the  report 
of  the  American  Railway  Association. 
This  was  practically  the  same  number  of 
cars  as  was  loaded  during  the  week  of 
June  17  last,  and  was  an  increase  of 
86,023  cars  over  the  corresponding  week 
last  year.  It  was,  however,  a  decrease  of 
81,944  cars  compared  with  the  correspond- 
ing week  in  1920. 

Loading  of  all  commodities,  e.xcept  coal, 
during  the  week  of  July  IS  totaled  783,573 
cars.  This  figure  has  been  exceeded  in 
the  history  of  American  railroads  only 
during  the  weeks  of  September  and  Oc- 
tober, 1920,  when  freight  loadings  estab- 
lished a  new  high  record.  This  total, 
however,  is  only  8,295  cars,  or  1  per 
cent  below  the  total  for  those  same  com- 
modities loaded  during  the  week  of  Octo- 
ber 15,   1920,  when  the  peak  was  reached. 


Fuel  Oil  Burning  Systems 

The  Schutte  and  Koerting  Company. 
Philadelphia,  Pa.,  has  issued  a  new 
catalogue  consisting  of  three  bulletins  and 
describing  fuel  oil  burning  systems  and 
fuel  oil  burners  in  which  the  oil  is  atom- 
ized by  low  or  high  pressure  air  and 
steam.  The  installation,  operation  and 
maintenance  of  oil  burning  equipments,  and 
their  relative  merits  are  fully  described 
and  illustrated  in  color. 


Trade  Standards  in  the  Pump  Industiy 

A  pamphlet  of  21  pages  has  been  pub- 
lished by  the  Hydraulic  Society  containinu 
many  additional  tables  and  explanatory 
data,  and  also  a  revised  list  of  the  mem 
bers  of  the  society  who  desire  to  encour- 
age suitable  standards  of  manufacture  and 
of  engineering  practice  in  the  pump  in- 
dustry. It  publishes  the  recommendation;, 
which  have  been  approved  by  the  mem- 
bers. Copies  may  be  secured  from  the 
Secretary,  C.  H.  Rohrbach,  50  Churcli 
Street,  New  York. 


Baldwin     Locomotive     Works     Issues 
Magazine 

Under  the  title  of  "Baldwin  Locomo- 
tives," the  Baldwin  Locomotive  Works, 
Philadelphia,  Pa.,  has  published  the  first 
issue  of  a  periodical  with  the  announce- 
ment that  it  is  to  be  devoted  to  the  inter- 
ests of  transportation  and  the  tnotive 
power  problems  of  their  clients.  It  is 
intended  to  illustrate  from  time  to  time 
the  newest  types  of  locomotives  as  they 
are  constructed  at  the  Baldwin  Locomotive 
Works  and  to  present  articles  on  tech- 
nical or  commercial  subjects  allied  to 
transiwrtation. 

The  editors  are  Mr.  W.  A.  .-Austin  and 
Mr.  P.  T.  Warner,  and  associates  Mr.  H. 
R.  Barnes  and  Mr.  C.  W.  Fuigle.  The  first 
issue  of  the  publication  is  dated  July,  1922, 
and  subjects  of  the  principal  articles  are  : 
The  First  Uniform  Gauge  Transconti- 
nental Railway  in  South  America;  Lubri- 
cation  of    Railway    Car   Journals ;    South 


American  Business ;  and  descriptions  of 
the  Consolidation  type  locomotives  built 
for  the  Western  Maryland  Railway,  and 
the  Santa  Fe  and  Pacific  types  built  for 
the  Argentine  State  Railways  and  also  log- 
ging and  tank  locomotives.  Some  of  the 
articles  are  printed  in  both  English  and 
Spanish,  and  the  locomotive  specifications 
are  printed  in  these  languages  as  well  as 
French  and  Portuguese. 


Revision   of  the  Boiler   Code 

During  the  3'ear  of  1918,  the  first  revision 
of  the  Boiler  Code  of  the  American  So- 
ciety of  Mechanical  Engineers  was  issued 
and  announcement  has  been  made  that  the 
Boiler  Code  Committee  is  preparing  to 
hold  a  public  hearing  in  connection  with 
the  annual  meeting  of  the  Society  in  De- 
cember to  consider  the  second  revision  of 
the  Code. 
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The  Michigan  Central's  Mikado    (2-8-2)    Type 
Locomotive  No.   8,000 

Further  Details  of  Its  Design  and  Construction — A  List  of  the  Economic  and  Efficiency  Producing 
Specialties  That  Contribute  Largely  to  Its  Remarkable  Performance 

A  general  description  of  a  Mikado  loco-       noiler,   style Straight  Top  cised   in   tlie    design   of   the    reciprocating 

,      ,    .  ,  f  ,    ,  Diameter    outside    nri«t    ring 86" 

motive  enibodynig  a  number  of  novel  fea-       Steam   pressure 200  lbs.  parts  so  that  not  only  was  there  a  saving 

tures,   and   built   by  the   Lima   Locomotive       Grale^^'area"^'''  ^'"^  """'' '. '. ' 66.4' sq.^*^ ' "  '        '"  *^  static  weights,  but  it  was  also  pos- 

Works,  was  published  in  the  August  issue       I"'"^*'  number  and  diameter....   253 — iVi"  sible  to  reduce  the  dynamic  augment,  which 

,    _  ^  ,  °  Tubes,    lengtli 20'  0"  ,       ,         „  ,  ■,  . 

of   Railway   and   Locomotive   Engineer-      Heating   surface,    firebox 223  sq.  ft.  is  the  effect  at  the  rail  at  operating  speeds 

INC.    Since  that  date  further  details  of  the      '^^C^^^l  furface!  tibes.'"''"::::  4,287  Iq'.  ft.  o^   excess   counterbalance.     The   table   in- 

engine  and  its  performance  have  been  made      Total  evap.  heating  surface 4,578  sq.  ft.  dicates    the   relative   dynamic    augment   of 

.,    ,  ,  ,    ,  ^      ,  ,         .  Superheating     surface 1,215  sq.  ft.  ,  .,  ,  ■,      , 

available,   and   because  of   the   novelty   in-       Water    capacity 10,000  gallons        the    railway    company  s    present     mikado, 

volved  in  the  whole  design  they  are  given      1'"'^'  '^^P^'^''^ '« '""^  Class    H7E,    and    No.    8000   at    operating 

here.     As  a  number  of  these  special   fea-  The   designers  of   this   locomotive   were       speeds  of  thirty,  forty  and  fifty  miles  per 

tures  of  the  locomotive  are  the  subject  of       confronted   with  the   problem  of  obtaining      hour. 


MICHIO.VN   CENTf^AL   LOCOMOTIXE   01'  TIIK   MIKADO    C2-8.2)  TVPE—BUILT    BY    LIMA    LOCOMOTI\'E    WORKS,    INC. 


patent  applications  which  are  still  pending, 
illustrations  and  descriptions  of  these  items 
in  detail  will  be  published  in  a  later  issue. 
The  following  are  the  general  dimen- 
sions of  the  machine: 

Tractive   effort   with   boosters 74.500<  lbs. 

Tractive  effort    without   booster..    63,500  lbs. 
Cylinders,    diameter   and    stroke.    28"  x  30" 

\'alves,   kind   and    size 14"  piston 

Greatest     travel 8^" 

Lap     \Vi" 

Exhaust    clearance 1/16" 

Lead   in   full   gear 3/16" 

Weight     in     working     order     on 

drivers     245,500  lbs. 

Weight     in     working     order     on 

front    truck 30,000  lbs. 

Weight     in     working     order     on 

trailing    truck 58,500  lbs. 

Total    engine 334,000  lbs.. 

Total   engine  and  tender 533,700  lbs. 

Wheel    base,    driving 16'  6" 

Total  engine 37'  0" 

Total   engine  and   tender 71'  6K" 

Diameter   of   drivers  over  tires..    83" 

Driving    journal,    main ll'A"  x  U" 

Driving  journal,   others 11"  x  13" 


a  significant  increase  in  capacity  without 
exceeding  the  weights  on  driving  wheels 
of  the  railway  company's  mikado,  Class 
H7E,  these  being  up  to  the  capacity  of 
track  and  bridges. 

This   problem   was   satisfactorily   solved 
as  shown  by  the  following  comparisons : 

Class  H7E  No.  8000 
Weight  on  drivers,   lbs 246,000       245,500 


eed  Front 

niles 9,520 

niles 6,100 

niles 3,430 


CLASS   H7E 
WHEELS 

Inter- 


mediate 
11,200 
7,180 
4,040 


ENGINE  NO.   80O0 
WHEELS 


334,000 
74,500 


Front 
5,340 
3,420 
1,920 


nediate 
5,340 
3,420 
1,920 


Back 
9,750 
6,240 
3,510 


5,160 
3,300 
1,860 


Tractive  effort,  without  booster, 

lbs 59,000  63,500 

Cylinder  horsepower,  maximum  2,624  3,070 

Weight    per    cyl.    horsepower.  .  125  109 

One  of  the  measures  resorted  to,  to  keep 
down  the  weight  of  the  locomotive  was  the 
use  of  hollow  axles  and  main  crank  pins 
with  special  quality  steel  in  main  and 
parallel  rods.     Great  care  was  also  e.xer- 


Another  primary  consideration  in  the 
design  of  No.  8000  was  fuel  economy, 
not  necessarily  the  burning  of  less  fuel 
than  previous  locomotives,  but  the  ability 
to  obtain  the  maximum  drawbar  output 
for  the  fuel  consumed.  This  object  was 
attained  by  incorporating  in  the  design 
well-known    fuel-saving    devices.      Among 
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these  are  the  Superheater  Company's  high 
temperature  superheater  designed  to  give 
a  higher  degree  of  superheat  than  is  ob- 
tained from  the  usual  apparatus,  at  the 
same  time  increasing  the  area  of  the  steam 
passages  between  the  superheater  header 
and  the  throttle.  To  this  was  added  the 
feedwater  heater  which  utilizes  a  portion 
of  the  exhaust  steam  to  heat  the  feedwater 
from  tank  temperature  up  to  about  225 
degrees,  the  condensate  being  returned  to 
tender. 

In  the  brick  arch  that  is  used,  there  is 
a  decided  modification  in  construction  as 
compared  with  that  of  those  previously 
applied.    Instead  of  the  single  row  of  two. 


quickly  to  the  throttle  than  when  it  is 
placed  in  the  dome.  The  difference  in  this 
respect  from  previous  engines  being  very 
marked. 

The  use  of  superheated  steam  is  ex- 
tended to  the  auxiliaries  where  it  is  used 
in  the  air  pump,  feedwater  pump,  turbo- 
generator, the  mechanical  stoker  and  the 
booster.  The  superheated  steam  for  these 
auxiliaries  is  taken  ofl  from  the  header 
through  a  special  opening  so  as  to  be  quite 
independent  of  the  throttle  and  main  pipe 
to  the  cyHnders.  In  addition  to  this  the 
piping  of  the  auxiliaries  is  so  arranged 
that  either  superheated  or  saturated  steam 
can  be  used  in  them. 


mud  ring  and  the  staybolts,  because  of  the 
inequality  in  the  expansion  of  the  inner 
and  outer  sheets  of  the  firebox. 

In  the  engine  under  consideration  an  at- 
tempt has  been  made  to  reduce  the  stresses, 
thus  set  up  in  the  sheets,  by  increasing  the 
radius  of  the  corners  to  about  12  in.  There 
is  little  doubt  that  this  will  have  the  de- 
sired effect  of  distributing  the  difference 
in  the  expansion  of  the  two  sheets,  and 
thus  lowering  the  stresses.  This  is,  how- 
ever, a  matter  for  further  determination. 

There  is  still  another  matter  that  prom- 
ises to  affect  the  stresses  set  up  in  the  fire- 
box even  more  than  the  increase  in  the 
radius  of  the  corners. 


SIDE  ELEVATION  OF  MICHIGAN   CENTRAL  LOCOMOTIVE  OF  THE  MIKADO 

BUILT  BY  LIMA 


three  or  four  tubes,  there  is  a  double  row 
of  tubes  and  a  special  form  of  brick. 

The  feedwater  heater  is  carried  on 
brackets  secured  to  a  permanent  section  of 
the  smokebox  front  so  that  the  main  front 
can  be  removed  without  disturbing  it. 
This  location  of  the  heater  permits  carry- 
ing the  condensate  to  the  tender  by 
gravity. 

Referring  again  to  the  main  throttle 
The  engravings  show  that  this  is  located 
just  ahead  of  the  stack  and  is  accessible 
from  the  exterior  of  the  smokebox.  The 
throttle  valve  is  of  the  double-poppet  type, 
top  lift,  operated  by  the  outside  rigging. 
The  location  of  the  throttle  between  the 
superheater  and  the  cylinders  obviates  the 
use  of  the  usual  dampers  and  rigging,  and 
causes    the    locomotive    to    respond    more 


A  point  that,  while  it  might  be  consid- 
ered as  one  of  minor  importance,  may  de- 
velop into  one  of  great  value  is  to  be 
found  in  the  firebox  design. 

It  is  well  known  that  the  corners  are  the 
points  where  the  principal  difficulty  is  ex- 
perienced from  leakage.  A  number  of 
yearn  ago  the  first  step  looking  towards  a 
remedy  for  the  trouble  was  taken  by  thick- 
ening the  corners  of  the  foundation  ring, 
so  as  to  permit  of  a  double  riveting  there. 
Shortly  thereafter  the  double  riveting 
was  extended  all  of  the  way  around  the 
ring. 

In  the  course  of  some  investigations,  a 
few  years  ago,  on  the  expansion  of  the 
sheets  of  a  firebox,  it  was  found  that  there 
was  a  very  heavy  downward  and  back- 
ward  thrust   put   upon   the  rivets   of   the 


It  has  been  found  that  in  the  ordinary 
firebox  the  circulation  is  so  sluggish  that 
there  is  a  marked  difference  between  the 
temperature  of  the  water  at  the  bottom  of 
the  water  leg  and  at  the  top  over  the 
cornersheet.  It  has  also  been  determined 
that  a  boiler  can  be  filled  with  water  at 
any  temperature  and  there  will  be  no  de- 
flection of  the  staybolts,  but  that  as  soon 
as  a  fire  is  lighted  the  deflection  of  the 
staybolts  starts  at  once. 

From  observations  that  have  been  made 
on  this  engine,  it  has  been  learned  there  is 
apparently  a  much  greater  uniformity  of 
water  temperature  in  the  water  leg  and 
other  points  than  is  usually  the  case,  be- 
cause of  the  rapid  circulation  of  the  water 
through  the  arch  tubes.  While  this  will 
not  so  equalize  the  temperature  of  the  two 
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sheets  of  llic  l'irel)Ox  as  to  do  away  witli 
all  staybolt  deflection  it  seems  probable 
that  it  will  greatly  modify  it.  So  that  \vc 
are  warranted  in  looking  for  a  consider- 
able decrease  of  firebox  stresses  under  the 
influence  of  the  combination  of  the  large 
volume  of  circulation  through  the  arch 
tubes  aiul  the  long  radius  of  the  corners  of 
the  firebox. 

There  is  another  item  in  connection  with 
this  long  radius  of  the  fire  box  corner 
that  the  operation  of  the  engine  seems  to 
show  will  be  of  value  in  the  matter  of 
steam  consumption.  It  has  always  been 
diflicult  to  keep  the  corners,  especially  the 
back  corners  of  the  fire  box  so  lired  that 


Another  novel  feature  incorporatetl  in 
this  locomotive  is  a  steam  separator 
which  is  placed  at  the  highest  point  in 
the  dome.  It  is  designed  to  entrain  the 
water  from  the  steam  before  it  enters 
the  dry  pipe,  delivering  the  water  to  the 
boiler  at  a  lower  level.  It  is  of  the 
centrifugal  type  and  has  been  found  to 
be  remarkably  efficient. 

In  order  to  reduce  the  number  of  joints 
the  dome  and  back  end  of  dry  pipe  are 
made  integral  of  a  steel  casting. 

.Additional  power  in  starting  and  for 
operating  at  relatively  low  speed  is  se- 
cured by  the  application  of  the  Franklin 
Railway     Supply     Company's     Type     C-1 


Cellar;  .Main  Crank  Pins  and  Side  Rods 
— Lima  Special  Steel ;  Franklin  Type  \-l 
Radial  IJuffer;  Franklin  Unit  Safety  Bar; 
Commonwealth-Franklin  Engine  Truck ; 
Locomotive  Booster ;  Commonwealth  Type 
"B"  Delta  Trailing  Truck  with  Constant 
Resistance  Centering  Device;  American 
Arch  Co.'s  Type  "P"  Arch;  Franklin 
Adjustable  Wedge;  Franklin  Grate 
Shaker ;  Pyle  National  Type  K-2  Gen- 
erator ;  Superheater  Co.'s  Feedwater 
Heater;  Baker  Pilliod  Co.'s  Valve  Gear; 
McLaughlin  Flexible  Joints;  Franklin 
Sprinkler ;  Franklin  Type  "D"  Precision 
Power  Reverse  Gear;  Elvin  Stoker;  Su- 
perheater   Co.'s    Type    "E"    Superheater; 


^<?-/i- 


(2-8-2)   TYPE  WITH  SECTION   CUT  OUT  OF  BOILER  TO  SHOW   FEED  WATER  PUMP. 
LOCOMOTIVE  WORKS,  INC. 


holes  will  not  be  formed  in  the  fuel  bed  at 
those  places,  permitting  large  quantities 
of  cold  air  to  be  drawn  in  thus  cooling  the 
sheets  and  interfering  with  the  steam  gen- 
eration. The  long  radius  for  the  corners 
is  credited  with  the  abolition  of  this  trou- 
ble and  no  difficulty  has  been  experienced 
in  keeping  the  corners  well  tilled  and  the 
fuel  bed  free  of  holes. 

One  of  the  striking  features  of  the  de- 
sign is  the  outside  dry  pipe.  This  was 
necessitated  by  the  location  of  the  throttle 
in  the  smokebox  between  the  superheater 
and  the  cylinders,  and  the  desirability  of 
shutting  off  steam  from  the  throttle  with- 
out killing  the  engine.  The  shut-off  valve 
for  this  purpose  is  located  just  outside  of 
the  dome.  The  handle  of  the  shut-oflf 
valve  is  clearly  indicated  on  the  engraving. 


booster  to  the  trailing  wheels,  resulting 
in  an  increase  of  17  per  cent,  over  the 
normal  power  of  the  locomotive. 

The  exhaust  from  the  booster  is  carried 
to  the  front  end  and  discharged  from  a 
ring  nozzle  around  the  outside  of  the 
main  one.  As  the  booster  is  geared  on  a 
ratio  of  three  to  one  and  the  trailing 
wheel  is  much  smaller  than  the  drivers, 
the  discharge  of  steam  appro.ximates  that 
of  the  main  engine.  But,  owing  to  the 
high  speed  of  rotation  of  the  booster 
shaft,  the  shaft  is  far  more  uniform  than 
that  of  the  main  engines,  and  therefore 
tends  to  produce  a  greater  equalization  of 
draft,  approximating  that  of  the  engine 
when  ordinarily  running  at  a  high  speed. 

Among  the  specialties  used  on  the  en- 
gine   are    the :       Franklin    Spreader    and 


Commonwealth  Tender  Frame ;  and  the 
Commonwealth     4-wheel     Tender     Truck. 

The  engine  has  been  given  much  wider 
range  of  service  than  is  usually  accorded. 
It  was  previously  designed  to  haul  a 
heavy  train  in  fast  freight  service  and 
especially  adapted  therefor,  but  it  has 
proven  its  effectiveness  in  very  heavy, 
relatively  slow  drag  freight  service  to  the 
extent  of  hauling  10,039  tons  in  147  cars, 
a  train  114  miles  long,  from  Toledo,  O., 
to  Detroit,  Mich.,  a  distance  of  47.6  miles, 
on  June  30,  1922,  in  3  hours,  31  minutes 
running  time. 

The  engine  has  been  in  operation  since 
about  the  first  of  June  between  Detroit 
and  Toledo,  and  between  Toledo  and 
Jackson,  Mich.  The  Michigan  Central 
Railway  is  preparing  to  make  exhaustive 
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test  of  the  engine,  data  from  which  will 
be  available  at  a  later  date.  So  far  the 
engine  has  exceeded  the  expectation  of  the 
builders  both  in  developing  high  drawbar 
pull  and  in  economy  of  operation. 

On  June  24,  9,254  tons  in  138  cars  were 
hauled  from  Detroit  to  Toledo,  without 
help,  a  distance  of  approximately  55  miles, 
no  trouble  being  experienced  in  starting 
this  train  with  the  booster  in  operation; 
in  fact  for  the  first  10  miles  the  tonnage 
w^as  9,394  tons  in  140  cars,  2  cars  being 
set  off  on  account  of  hot  boxes.  On  June 
30,  10,039  tons  were  hauled  over  this  divi- 
sion in  147  cars,  as  stated  above,  when  no 
assistance  was  required  to  start  or  haul 
the  train. 

No  trouble  has  been  experienced  in 
maintaining  full  boiler  pressure  when  op- 
erating at  maximum  capacity,  while  the 
evaporation  per  pound  of  fuel  is  phenom- 
enal, as  shown  by  the  fact  that  for  3  of 
the  full  tonnage  runs  made  between  De- 
troit and  Toledo,  the  total  water  divided 
by  total  fuel  averaged  9.7  lbs. 


Pocket  Respirators  for  Locomotive 
Engineers  and  Firemen 
The  development  of  a  pocket  canister 
or  respirator  which  will  largely  alleviate 
the  discomfort  to  which  engine  crews  are 
subjected  from  the  presence  of  sulphur- 
ous locomotive  smoke  when  passing 
through  railroad  tunnels  is  announced  by 
the  United  States  Bureau  of  Mines.  The 
canisters,  which  fit  conveniently  into  a 
coat  pocket,  are  filled  with  an  absorbent 
mixture  of  activated  charcoal  and  soda- 
lime,  and  contain  filters  of  Turkish 
toweling.  These  small  smoke  respirators 
have  had  the  hearty  approval  of  the  men 
who  have  used  them,  and  retain  their 
effectiveness  for  months.  They  may  be 
cheaply  made  and  are  a  great  improve- 
ment over  the  sponge  respirators  and 
handkerchiefs  and  towels  now  used  by 
engineers  and  firemen  w-hen  passing 
through  unventilated  tunnels. 

The  Bureau  of  Mines  has  also  con- 
ducted tests  to  determine  the  efficacy  of 
the  Army  gas  masks  for  use  on  locomo- 
tives in  railroad  tunnels.  It  was  found 
that  Army  gas  masks,  having  canisters 
filled  with  charcoal  and  soda-lime  mix- 
ture and  with  a  cotton-pad  filter,  gave 
good  protection  against  the  smoke  and 
irritant  gases.  One  constituent  of  smoke, 
carbon  monoxide,  which  is  poisonous  but 
tasteless  and  odorless,  penetrates  these 
canisters ;  but  experience  has  proven  and 
analyses  taken  during  the  tests  showed 
that  on  moving  trains  the  amount  of  car- 
bon monoxide  present  was  not  enough  to 
be  dangerous. 

The  extreme  discomfort  caused  by 
breathing  sulphurous  locomotive  smoke 
while  a  train  is  passing  through  a  tunnel 
is  familiar  to  anyone  who  has  ever  been 
a  passenger  in  a  coach  near  the  locomo- 
tive, especially  if  all  the  windows  are  not 


carefully  closed.  Bad  as  these  conditions 
are  for  the  coach  passengers,  they  are  al- 
most intolerable  in  the  engine  cab  where 
the  hot  smoke  and  exhaust  steam  direct 
from  the  stack  envelopes  the  cab  and  fills 
it  with  hot,  choking  gases.  The  tem- 
perature in  locomotive  cabs  while  passing 
through  tunnels  have  been  found  to  range 
up  to  162°  F.  Track  workers  are  sub- 
jected to  great  discomfort  after  trains 
have  passed. 

Aside  from  the  question  of  extreme  dis- 
comfort, locomotive  smoke  may  contain 
poisonous  and  asphyxiating  constituents 
which  have  occasionally  overcome,  some- 
times fatally,  numbers  of  the  crew  of  en- 
gines that  have  become  stalled  in  poorly 
ventilated  tunnels.  A  number  of  such 
cases  are  on  record. 

In  a  tunnel,  the  tunnel  crown  deflects 
the  smoke  from  the  stack  upon  and  around 
the  locomotive.  Mixed  with  air  and  ex- 
haust steam,  the  smoke  enters  the  cab  and 
surrounds  the  engineer  and  fireman  with  a 
hot,  vitiated  atmosphere.  Discomfort  pro- 
duced by  the  sulphurous  smoke  is  intensi- 
.fied  by  the  heat  and  humidity  from  the 
flue  gases  and  exhaust  steam.  Slow, 
heavy  freights  going  up  grade  through 
long,  unventilated  tunnels  cause  the  most 
discomfort,  especially  when  two  or  more 
locomotives  are  used;  and  when  trains 
become  stalled  the  crews  are  in  danger  of 
being  overcome.  Carbon  monoxide  from 
locomotive  flue  gas,  augmented  in  its  ef- 
fect by  the  high  temperatures,  is  the  prob- 
able cause  of  such  cases  of  men  being 
overcome. 

Respirators  of  the  "pig-snout"  type 
containing  w^et  sponges  afford  some  relief 
by  cooling  the  gases  and  absorbing  some 
of  the  irritating  constituents  of  smoke. 
Protection  is  not  complete  and  most  of 
the  men  will  not  bother  with  such  respira- 
tors, preferring  to  tie  handkerchiefs  over 
the  nose  and  mouth. 

The  experiments  of  the  Bureau  of  Mines 
were  conducted  in  23  tunnels  of  the  Balti- 
more &  Ohio  Railroad  between  Grafton 
and  Parkersburg,  W.  Va.,  in  the  Gallitzin 
tunnels  of  the  Pennsylvania  Railroad  near 
Altoona,  Pa.,  and  in  the  Schenley  tunnel 
in  Pittsburgh.  Various  types  of  gas  masks 
were  worn  by  the  experimenters  in  the 
cabs  and  by  the  engine  crews  in  these  tun- 
nels ;  gas  samples  of  smoke-contaminated 
atmospheres  were  taken  in  the  locomotive 
cabs  or  at  the  cab  windows  and  carefully 
analyzed  in  the  gas  laboratory  of  the 
Pittsburgh  experiment  station  of  the  Bu- 
reau of  Mines.  Other  tests  were  made  by 
trackworkers  and  by  the  experimenters 
while  in  a  tunnel  on  foot. 

These  tests  represent  one  phase  of  the 
work  carried  on  by  the  gas-mask  lab- 
oratory of  the  Bureau  of  Mines  at  Pitts- 
burgh, Pa.  For  many  years  the  bureau 
has  been  making  experiments  to  improve 
and  perfect  self-contained  oxygen  breath- 
ing apparatus  for  the  conduct  of  rescue 
work  at  mine  disasters  resulting  from  fires 


or  explosions.  As  a  result  of  its  experi- 
ence, it  was  called  upon  early  in  the  war, 
to  take  a  large  part  in  the  development  of 
the  Army  gas  mask. 

Details  of  the  experiments  are  given  in 
Technical  Paper  292  by  A.  C.  Fieldner, 
S.  H.  Katz,  and  S.  P.  Kinney,  which  may 
be  obtained  from  the  Bureau  of  Mines, 
Washington,  D.  C. 


Unit  Operating  Costs  Reduced 

The  Bureau  of  Statistics  of  tlie  Inter- 
slate  Commerce  Commission  has  issued  a 
summary,  compiled  from  the  reports  of 
181  Class  I  railroads,  showing  the  freight 
and  passenger  train  service  costs  for  the 
five-month  period  ending  May  30,  1922, 
compared  with  the  same  period  last  year. 
Substantial  reductions  in  the  cost  of  op- 
erating trains  are  shown. 

In  the  five-month  period  in  1921  costs 
of  repairs  on  freight  locomotives  per  mile 
run  were  4.42  cents  and,  in  1922,  4.19 
cents.  In  1921  freight  engine  house  ex- 
penses for  each  mile  run,  per  locomotive 
using  that  house,  amounted  to  1.18  cents. 
In  1922  these  costs  were  reduced  to  .87 
of  a  cent. 

The  costs  of  freight  engine  men  and 
train  men,  for  each  mile  run  in  1921,  were 
2.51  cents  and  3.00  cents  respectively.  In 
1922  these  were  reduced  to  2.25  and  2.66 
cents. 

Reductions  in  costs  of  fuel  consumed 
for  each  mile  run  were  reduced  from  5.85 
cents  to  4.63  cents,  and  costs  of  locomo- 
tive and  train  supplies  were  reduced  from 
1.15   cents  to    1.07   cents. 

For  passenger  traffic  the  figures  show 
similar  reductions.  Locomotive  repairs 
were  reduced  from  2.63  cents  to  2.49  cents 
and  engine  house  expenses  from  .80  to  .62 
of  a  cent  per  mile. 

Costs  of  the  engine  men  and  train  men 
per  passenger  train  mile  were  reduced 
from  1.37  cents  to  1.26  cents  and  1.60  cents 
to  1.39  cents  respectively. 

Fuel  costs  per  mile  were  reduced  from 
2.63  cents  to  2.11  cents  and  other  supplies 
for  trains  and  locomotives  from  1.03  cents 
to  .90  of  a  cent. 


Self-Propelled   Cars  in  Australia 

Self-propelled  cars  for  steam  railway 
service  are  receiving  attention  in  countries 
other  than  North  America.  It  appears  that 
three  gasoline  motor  cars  are  under  con- 
struction for  the  Western  Australian  Gov- 
ernment Railways.  The  chassis  for  them 
have  been  built  in  Bedford,  England,  and 
the  bodies  are  being  built  in  Australia. 
The  length  of  the  cars  are  24  ft.  4  ins.; 
width.  8  ft.;  height,  W'A  ft.;  wheelbase, 
9  ft. ;  gauge,  Syi  ft. ;  weight  car  loaded,  13 
tons.  These  cars  will  be  driven  by  a  45 
horsepower  gasoline  engine  with  heavy  fly- 
wheel, and  will  be  equipped  with  electric 
lighting  and  starting  equipment.  They  are 
designed  to  run  at  a  speed  of  25  miles  an 
hour  on  level  track  and  10  miles  on  2.S 
grades. 
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Daniel  Willard,  President  of   the   Baltimore   &    Ohio 
on  the  Strike  Negotiations 


Mr.  Daniel  "Willard,  President  of  the 
Baltimore  &  Ohio  Railroad  Company,  \vhen 
asked  what  further  steps  would  be  made 
looking  to  a  settlement  of  the  strike,  stated 
that  he  knew  of  no  further  steps  to  be 
taken  and  that  he  personally  could  not  say  • 
what  furtlicr  could  or  would  be  done.  That 
no  more  effective  or  earnest  mediators 
could  be  found  than  the  chiefs  of  the  live 
engine  and  trainmen's  brotherhoods  had 
proved  to  be  and  he  believed  that  the 
railroad  executives  of  the  minority  group 
in  their  efforts  to  reach  an  agreement  had 
made  an  absolutely  equitable  proposal  and 
had  made  every  concession  possible  under 
the  circumstances  without  result,  and  it 
would  seem  there  remained  nothing  to  do 
but  proceed  to  build  up  forces  from  those 
who  were  desirous  of  performing  service. 
That  on  the  Baltimore  &  Ohio  Railroad, 
there  was  at  work  more  than  60  per  cent 
of  a  normal  force,  that  more  than  1,600 
men  were  employed  at  the  Mt.  Clare  shops 
where  something  over  SO  per  cent  of  nor- 
mal heavy  repairs  were  turned  out  during 
the  month  of  August,  That,  of  course, 
the  situation  was  not  satisfactory  and 
now  that  efforts  at  conciliation  have  failed 
the  company  was  naturally  redoubling  its 
efforts  to  recruit  forces  and  resume  nor- 
mal  operations. 

Concerning  the  conference  between  the 
chiefs  of  the  iive  engine  and  trainmen's 
brotherhoods  acting  as  mediators  and  the 
group  of  52  railroads  for  which  it  was 
understood  he  acted  as  chairman  and 
spokesman.  He  said  he  was  glad  to  dis- 
cuss the  matter  because  it  seemed  to  him 
that  in  some  instances  the  public  had  failed 
to  properly  interpret  the  statements  given 
out  in  Xew  York  following  the  meeting. 
He  said  he  wished  to  explain,  first  of 
all,  that  the  fifty-two  railroads  referred 
to,  which  continued  the  negotiations,  had 
agreed  fully  with  the  other  lines  in  reject- 
ing the  proposition  which  had  been  sub- 
mitted to  the  larger  meeting  of  the  Asso- 
ciation of  Railway  Executives,  because, 
while  in  different  language,  the  proposition 
was  the  same  as  that  which  had  previously 
been  presented  requesting  the  reinstatement 
of  the  men  on  strike  with  seniority  and 
other   rights  unimpaired. 

A  considerable  number  of  the  executives, 
however,  while  unwilling  to  accept  the 
proposition  that  had  been  presented,  were 
hopeful,  nevertheless,  that  some  other  pro- 
position could  be  developed  which  would 
lead  to  a  settlement  and  which  they  could 
in  good  conscience  accept.  This  resulted 
in  the  smaller  committee  being  formed  and 
further  conferences  with  the  mediators. 

As  a  result  of  the  renewed  conferences 
which  continued  the  greater  part  of  two 
nights   and  a   day,   the  minority  group  of 


the  railroads,  so  called,  agreed  to  take 
back  into  the  service  all  of  the  shop  craft 
employes  who  had  not  been  guilty  of 
proven  acts  of  violence,  and  to  assign  them 
in  positions  of  the  class  they  originally 
held  on  June  30th  at  the  same  terminal 
point  where  they  were  then  employed,  and 
at  the  rate  of  wages  fixed  by  the  Labor 
Board.  It  was  pointed  out,  however,  that 
owing  to  the  large  number  of  new  men 
employed  who  would  continue  in  service, 
some  time  would  be  required  to  bring 
about  this  arrangement  in  an  orderly  man- 
ner. The  railway  presidents  agreed  that 
they  would  either  carry  out  in  its  entirety 
the  proposition  stated  above  by  the  first 
of  October,  or  on  that  date  they  would 
put  on  pay  such  men  as  had  not  then  been 
assigned  to  regular  work. 

The  minority  group  of  which  I  am  now 
speaking  also  agreed  to  let  the  men  who 
had  been  on  strike  retain  all  of  their  pen- 
sion, pass  and  other  privileges  of  that  char- 
acter which  had  been  gained  by  their  term 
of  service  with  the  company.  In  other 
words,  the  railroad  companies  did  not  seek 
to  avail  themsehes  of  the  situation  to  cur- 
tail privileges  of  any  character  gained  by 
years  of  service. 

Having  in  mind  the  normal  requirements 
of  the  carriers  for  men  of  the  shop  crafts 
at  this  season  of  the  year,  together  with 
increased  requirements  resulting  from  a 
reduced  working  force  for  nearly  two 
months,  these  companies  were  willing  to 
pledge  themselves  to  find  employment  for 
all  of  the  striking  employes  not  guilty  of 
proven  acts  of  violence,  believing  that  the 
requirements  of  the  situation  would  afford 
ample  work  for  all  for  many  months  to 
come.  It  should  be  clearly  understood, 
however,  that  at  no  time  did  any  of  the 
railroad  presidents  agree,  nor  would  they 
agree,  to  make  any  settlement  that  would 
in  any  sense  adversely  affect  the  rights 
or  the  privileges  of  the  old  men  who  did 
not  go  on  strike,  or  the  new  men  who 
had   been   hired   since   the   strike   began. 

It  was  further  proposed  that  a  commit- 
tee of  ten  should  be  appointed,  made  up 
of  the  five  brotherhood  chiefs  who  were 
acting  as  mediators,  and  the  five  railroad 
presidents  who  were  meeting  with  them, 
and  that  this  committee  should  have  power 
to  hear  and  make  final  determination  con- 
cerning any  matters  of  misunderstanding 
growing  out  of  the  strike  and  which  might 
arise  up  to  but  not  beyond  the  date  of 
May  1,  1923.  It  w'as  believed  by  the  rail- 
road executives  that  few  matters  would 
be  referred  to  this  committee  providing 
both  parties  to  the  controversy  were  will- 
ing to  approach  the  subject  in  a  spirit  of 
genuine  conciliation,  and  this  the  railroad 
executives  pledged  themselves  to  do. 


A  memorandum  setting  forth  the  above 
terms  was  submitted  to  the  fifty-two  rail- 
road executives  of  the  minority  group  and 
they  accepted  it.  It  was  also  submitted 
by  the  mediators  to  Mr.  Jewell  and  hij 
associates  and  they  rejected  it.  It  should 
be  evident  to  any  one  that  the  railroad 
executives  in  accepting  the  proposed  basis 
of  adjustment  had  in  effect  granted  the 
substance  of  all  that  the  striking  shop 
crafts  asked  for,  as  it  would  have  put  all 
the  men  to  work  at  once  at  the  same  class 
of  w^ork  as  of  June  30th,  and  at  the  same 
terminals,  with  all  pass,  pension  and  other 
similar  privileges  unimpaired.  The  leaders 
were  unwilling  to  have  the  men  return  to 
work  even  on  such  conditions  unless  the 
companies  would  agree  that  on  the  very 
day  of  their  return  they  would  be  put 
back  on  the  roster  as  of  June  30th  and 
ahead,  where  necessary,  of  men  who  had 
remained  in  the  service. 

The  railway  managers  felt  that  the 
seniority  rights  which  had  ben  gained  by 
the  employes  who  remained  in  the  service 
under  well  established  rules  were  as  much 
a  part  of  their  compensation  as  the  money 
which  they  had  received  in  wages,  and 
they  were  not  willing,  under  any  circum- 
stances, nor  did  they  feel  they  had  a  right, 
morally  or  legally,  to  take  from  the  men 
who  had  remained  at  work  any  part  of 
their  compensation,  whether  represented  in 
money  earned  or  privileges  acquired.  I 
think  it  must  be  admitted  that  the  railroad 
executives  of  the  minority  group  in  their 
efforts  to  reach  an  agreement  made  every 
reasonable  concession  possible  in  order  to 
accomplish  that  result.  They  were  not 
willing,  however,  to  look  upon  their 
promise  to  the  men  already  in  the  service, 
whether  the  promise  was  verbal  or  in 
writing,  as  a  scrap  of  paper  to  be  thrown 
aside  at  will.  Short  of  that  one  thing, 
they  were  willing  to  grant  every  other  con- 
cession which  the  men  requested.  It  must 
be  apparent,  therefore,  that  no  compromise 
settlement  of  the  situation  is  possible  un- 
less the  railroad  executives  are  willing  to 
accept  the  policy  that  a  promise  or  contract 
is  something  to  be  broken  and  not  some- 
thing to  be  kept. 

The  railroads  must  keep  their  obligations 
to  the  men  who  are  in  their  employ,  and 
there  is  clearly  now  but  one  course  left, 
namely,  to  continue  to  build  up  their  force 
as  rapidly  and  effectively  as  possible,  and 
this  the  Baltimore  &  Ohio,  like  others,  is 
proceeding  to  do. 

Mr.  Willard  was  chairman  of  the  com- 
mittee that  represented  52  Class  I  roads 
that  failed  in  their  negotiations  for  sepa- 
rate agreements  between  them  and  the 
leaders  of  the  striking  shopmen  on  August 
2Sth,  on  the  issues  as  stated. 
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The  Advantages  of  American    Locomotives 

A  British  Authority  Expresses  the  Superiority 
of  American  Over  British  Designs 


The  superiority  of  American  locomo- 
tives over  those  of  British  or  other 
European  manufacture  was  illustrated  by 
the  presentation  of  a  paper  by  P.  C.  Dew- 
hurst,  an  eminent  engineering  authority 
engaged  on  the  Jamaica  railways,  before 
the  members  of  the  Institution  of  Mechan- 
ical Engineers  of  England,  and  from 
which  we  take  the  opportunity  to  make 
some  abstracts. 

Regarding  the  advantages  claimed  for 
the  American  locomotives  in  newly  de- 
veloped countries,  there  are:  (1)  Com- 
pensating gear  in  the  spring  rigging  which 
gives  an  easy-riding  engine  even  on  poor 
track,  and  prevents  a  large  proportion  of 
the  derailments  which  happen  to  uncom- 
pensated engines  on  such  tracks;  (2)  the 
very  substantial  and  rigid  support  given 
by  the  shoes  and  wedges,  which  are  an 
inherent  feature  of  the  bar  frame,  and 
which  have  no  frame  bolts  to  work  loose : 
(3)  the  design  of  axles  and  axle-boxes 
which  have  adequate  bearing  area,  pro- 
vides opportunity  to  allow  ample  side-play 
without  unduly  reducing  the  bearing  area ; 
the  use  of  flangeless  wheels;  and  (5)  a 
generous  allowance  of  boiler  power,  en- 
abling poor  fuel  to  be  used.  All  of  these 
features,  with  the  exception  of  (2)  which, 
however,  is  overcome  in  other  ways,  are 
as  easily  obtained  in  the  British  plate- 
framed  locomotive. 

The  author  considers  the  American 
practice  of  providing  a  larger  proportion 
of  boiler  capacity  for  a  given  cylinder 
capacity  than  in  British  practice,  is  the 
better  policy,  and  even  after  allowing  for 
the  general  inferiority  of  coal  used  in 
America,  there  is  still  an  advantage.  The 
general  effect  on  the  British  locomotives, 
until  recent  years,  has  been  that  engines 
dropped  behind  in  boiler  capacity  until 
only  the  full  normal  cylinder  capacity  was 
equal  to  meeting  the  demands  of  traffit, 
with  the  consequence  that  boilers  were 
overtaxed  and  the  economy  which  might 
have  been  obtained  from  the  relatively 
large  cylinders  was  probably  lost  by  the 
reduced  boiler  efficiency. 

The  latest  tendency  in  modern  British 
practice  is  to  use  three  or  four  cylinders 
when  additional  power  is  required,  neces- 
sitating larger  cylinder  volume  than  can 
be  provided  either  by  two  inside  or  two 
outside  cylinders,  owing  to  the  restrictions 
of  the  British  loading  gauge.  Xo  such 
practice  has  been  perpetrated  in  America ; 
when  an  engine  of  such  power  is  desired 
that  it  cannot  be  provided  for  by  the  em- 
ployment of  a  single  pair  of  outside  cylin- 
ders, a  Mallet  or  other  special  type  is 
used.  Modern  American  practice  proves 
emphatically   that   the   more   even   turning 


movement  obtained  from  three  or  four 
cylinders  in  one  tractive  group  is  not  con- 
sidered by  .American  engineers  to  be  worth 
the  extra  complication.  This  may  be  sur- 
prising, as  in  a  comparatively  few  years 
ago  four-cylinder  balanced  compounds 
were  for  a  time  much  in  favor. 

Placing  the  cylinders  outside  is  entirely 
preferred  by  the  author,  except  perhaps 
in  certain  cases  of  locomotives  of  medium 
power  for  fast  work,  where  the  slightly 
steadier  running  and  the  better  protection 
from  radiation  losses  make  it  worth  while 
to  accept  the  attendant  disadvantages. 

There  is  little  to  be  said  when  com- 
paring the  modern  British  method  in  the 
installation  of  outside  cylinders,  of  em- 
ploying separate  castings  for  the  cylinders 
and  steam-chests  on  each  side,  and  a  box 
casting  between  them  under  the  smoke- 
box,  with  the  .American  method  of  using 
two  castings  only,  meeting  in  the  middle 
and  forming  a  saddle  between  the  frames 
for  the  smoke-bo.x.  The  methods  are 
conveniently  applicable  to  the  plate  and 
bar-frames  respectively.  The  x\merican 
method  possibly  gives  rather  more  weight 
at  the  leading  end — where  it  is  not  wanted 
— but  ft  is  doubtful  if  this  comparison 
holds  good  when  the  British  arrangement 
includes  a  saddle  casting  for  the  smoke- 
box. 

The  employment  of  compensating  ar- 
rangements in  the  spring  rigging  of  all 
locomotives  is  the  outstanding  feature  of 
American  design  and  has  undoubtedly  had 
great  effect  in  obtaining  the  American  loco- 
motive's good  reputation  in  countries  hav- 
ing new  and  difficult  tracks.  In  long  and 
multi-wheeled  locomotives  it  can  be  clearly 
observed  that  the  levers  assist  the  easy 
riding  of  the  engines  almost  as  much  as 
the  springs  themselves,  and  the  manner 
in  which  a  defective  high  spot  in  the  track 
passes  along  and  articulates  the  whole 
compensating  gear  when  passed  over  at 
speed,   is  conclusive. 

The  greatest  difference  between  the 
practice  of  the  two  countries  is,  of  course, 
in  the  use  of  steel  for  fire-boxes  in  Amer- 
ica. The  author  considers  that  the  copper 
box  is  superior  from  the  point  of  view  of 
ease  of  maintenance,  facility  of  repair  and 
general  dependability.  The  steel  fire-box, 
however,  can  be  quite  successfully  used 
under  the  most  arduous  service  conditions 
and  in  British  pattern  boilers,  even  with 
the  old  system  of  patching  when  neces- 
sary ;  with  the  great  strides  made  in  elec- 
tric welding,  however,  there  now  seems 
nothing  to  choose  between  the  two  mate- 
rials in  respect  to  repairs.  The  question 
is  whether  the  extra  cost  of  the  copper 
fire-box    is    justified    for    the    sake   of    its 


greater  reliability  under  the  circumstances 
and  character  of  any  particular  railway 
and  its  services. 

The  American-Schmidt  pattern  is  now 
standard  in  America,  this  type  being  iden- 
tical with  the  Schmidt,  except  that  metal- 
to-metal  spherical-cone  joints  are  einployed 
in  connecting  the  units  to  the  header  in- 
stead of  the  ring  joints  as  generally  used 
in  British  locomotives.  The  author  has  a 
very  high  opinion  of  these  joints,  based  on 
experience  with  them  under  trying  condi- 
tions. He  is  unable  to  see  why  the  old 
ring-type  joint  with  asbestos  jointing  is 
continued  in  British  practice,  and  for  the 
same  reason  he  does  not  see  any  necessity 
for  the  method  of  fastening  the  unit  tubes 
into  the  header  by  expanding  them,  as  in 
some  systems  of  fastening;  this  method 
appearing  rather  an  arduous  one  to  ac- 
complish a  simple  result. 

American  practice  in  respect  to  smoke- 
box  fronts  and  doors,  also  differs  funda- 
mentally from  the  British ;  the  fronts  are 
made  easily  detachable,  being  bolted  on, 
are  generally  of  pressed  or  cast-steel,  very 
often  of  cast-iron  and  the  door,  which  is 
also  of  cast-iron  is  always  made  very 
much  smaller  in  proportion,  usually  about 
half  to  three-fifths  the  diameter  of  the 
smoke-box. 

The  author's  experience  is  altogether  in 
favor  of  the  American  form  of  injector, 
namely,  the  self-acting  restarting  pattern 
of  the  "lifting"  type.  Its  pull-out  operat- 
ing handle  makes  it  much  easier  to  "catch" 
the  water  than  is  the  case  with  the  British 
screw-cock,  and  further  with  the  American 
injector  the  water-valve  may  be  shut  off 
to  about  50  per  cent  after  the  injector  has 
started  to  deliver,  and  thus  more  control 
over  the  rate  of  feed  to  the  boiler  may  be 
obtained. 

Steam  reversing-gear  is  practically  al- 
ways fitted  to  .American  locomotives  of  any 
appreciable  size  now,  but  for  many  years 
the  old  plain  lever  was  retained  on  even 
the  largest  engines,  until,  finally,  the  duty 
became  so  heavy  that  power-operated  ar- 
rangements were  adopted.  It  is  remark- 
able that  the  screw-reversing  gear  as  era- 
ployed  in  British  practice  for  so  many 
years  was  not  commonly  used,  except  on 
the  Pennsylvania  Railway  from  about 
1914.  Observations  show  that  drivers  of 
engines  with  lever-reversing  gear  do  not 
follow  and  take  advantage  of  the  varia- 
tions of  gradient  as  on  engines  equipped 
with   screw-gears   or   power-reverse   gears. 

Piston-heads  do  not  differ  much  in  either 
country,  the  usual  single-plate  pattern  now 
being  practically  universal.  In  American 
practice  more  attention  is  given  to  lighten- 
ing the  heads,  rolled  and  cast  steel  being 
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used  for  this  purpose;  this  is  a  great  im- 
provement on  the  practice  there  a  few 
years  back  of  employing  double-walled 
hollow  piston-heads  of  cast-iron,  some  cast 
in  one  piece  and  others  built  up  in  a  fash- 
ion very  condiKtive  to  failures  on  the  line 
due  to  small  parts  working  loose. 

Piston  tail-rods  are  not  ciininionly  used 
in  American  practice,  and  where  these  are 
used  they  are  for  pistons  27  in.  diam.  and 
upwards,  as  against  the  British  practice 
of  applying  tail-rods  to  pistons  over  19  in. 
or  \9'A  in.  diam.,  nor  are  supporting 
springs  inserted  in  the  piston  head  to  con- 
fine the  wear  caused  by  its  weight  to  the 
rings  instead  of  the  head  itself. 

Comparing  the  types  of  big  ends  gen- 
erally used,  it  is  noticeable  that  American 
practice  usually  favors  the  old  "strap" 
type,  similar  to  those  commonly  used  on 
inside-cylinder  engines;  w-hilst  this  is  no 
doubt  clieaper  in  first  cost,  it  is  more 
troublesome  to  maintain  than  the  open-end 
or  closed-end  rods  generally  used  with 
outside  cylinders  on  British  engines.  The 
large  mass  of  metal  in  the  strap  type  is 
concentrated  in  an  unfavorable  position, 
such  weight  being  preferably  beyond  the 
big  end  centre,  not  between  the  two  centres 
of  the  rod.  In  certain  cases,  however, 
where  small  diameter  driving-wheels  are 
combined  with  a  long  piston-stroke,  open- 
ended  big  ends  cannot  be  used  owing  to 
the  chances  of  the  filling-block  bolt  strik- 
ing obstructions  on  the  ballast,  at  level 
crossings,  etc.  No  comment  is  made  re- 
garding little  ends,  the  usual  types  being 
common  to  both  countries. 

American  railways  use  a  heavier  bodied 
oil  than  British,  generally  speaking,  and 
mostly  depend  on  saturated  elastic  pack- 
ing, as  it  is  termed — composed  of  cotton 
and  wool  waste  with  a  small  proportion 
of  horse-hair,  then  saturated  and  drained — 
in  the  keeps  or  cellars  of  the  axle-boxes; 
auxiliary  oil-boxes,  etc.,  are  never  used 
either  for  the  journal-bearings  themselves 
or  for  the  wedges,  some  strands  of  the 
elastic  packing  worsted,  leading  from  the 
small  well  of  oil  in  the  axle-box  top  to  two 
holes  running  into  the  journal  oil  groove, 
and  a  few  other  strands  leading  to  the 
rubbing  faces  of  the  box,  being  the  usual 
method. 

Slide-bars,  motion  rods,  etc..  are  lubri- 
cated similarly  to  British  practice,  but  con- 
trolled by  adjustable  needle-valves  instead 
of  trimmings,  although  considerable  use  is 
now  made  of  grease  for  connecting  and 
coupling  rods,  being  placed  in  the  ordinary 
oil-ctips  (but  with  the  stems  removed)  and 
caused  to  work  its  way  into  the  bearings, 
partly  by  initial  pressure  applied  by  means 
of  a  long  plug-cap  substituted  for  the 
ordinary  cap,  and  partly  by  the  heat  gen- 
erated by  the  bearings  themselves.  A  great 
many  American-built  engines  are  now  run- 
ning, in  which  the  axle-boxes  are  also 
grease-lubricated  —  from  below  —  special 
spring-operated  "lifters"  fitted  in  the  keeps 


causing  the  grease  to  be  applied  under  the 
axle-journal;  this  is  stated  to  give  great 
economy  in  lubrication  costs. 

Another  point  of  interest  in  the  lubrica- 
tion of  American  locomotives  is  the  entire 
absence  of  independent  suction-lubricators, 
comparable  to  the  "Furness''  type,  to  come 
into  action  automatically  when  the  engine 
is  drifting.  This  is  explained  by  the  prac- 
tice current  there  of  running  down-hill 
with  the  throttle  slightly  open,  thus  keep- 
ing sufficient  steam  circulating  to  afford 
lubrication,  together  with  the  ordinary 
sight-feed  lubricator.  In  some  cases  a 
special  steam-cock  is  provided  in  the  cab 
for  the  express  purpose  of  supplying  this 
small  amount  of  steam  when  drifting  with 
an  entirely  closed  regulator. 

It  is  not  proposed  to  go  into  the  ques- 
tion of  air-brakes  versus  vacuum  brakes — 
this  being  a  subject  of  sufficient  magnitude 
to  form  a  Paper  by  itself.  Certain  points 
in  connection  with  brake-rigging — founda- 
tion brake-gear  as  it  is  termed  in  America 
— may,  however,  be  noticed.  The  methods 
of  attaching  brake  hangers  to  frames  did 
not  generally  receive  such  care  in  Amer- 
ican practice  as  in  British,  but  nowadays 
more  attention  is  given  to  the  matter,  and 
it  has  become  general  to  provide  special 
bosses  and  lugs  integral  with  the  bar-fram- 
ing for  the  purpose. 

It  is  unquestionable  that  central  auto- 
matic couplers  as  used  in  America  are 
superior  vO  the  old  British  system  of 
hooks,  links,  and  drawbars,  together  with 
side-buffers.  Side-buffers  increase  the  re- 
sistance of  trains  rounding  sharp  curves — 
unless  the  couplings  are  slack,  which  is  a 
defect  in  itself — and  are  theoretically  in- 
correct. Further,  the  hooks  and  links  are 
not  sufficiently  strong  to  cope  with  the 
large  loads  which  are  hauled  in  ^^merica. 
and  in  some  of  the  Colonies. 

In  conclusion,  the  author  expressed  a 
belief  that  his  views  would  be  supported 
by  most  locomotive  engineers  who  had  had 
experience  both  in  American  and  British 
locomotive  practice,  and  it  is  a  peculiar 
circumstance  that  British  engineers  are 
slow  to  adopt  improvements  that  are  so 
transparent,  but  this  is  not  entirely  con- 
fined to  British  engineers  alone  as  it  took 
many  years  for  Americans  to  see,  or  at 
least  to  adopt  the  outside  systems  of  valve 
gears  long  after  they  had  become  almost 
an  absolute  necessity  on  the  longer  types 
of  locomotives. 


volts  has  been  adopted,  and  already  various 
companies  have  lH.gun  work  on  the  electri- 
fication of  the  more  important  sections. 

The  three  railway  systems  making 
greatest  progress  toward  electrification  are 
the  Midi,  the  Paris-Orleans,  and  the  Paris- 
Lyon-Mediterrance.  It  is  hoped  to  make 
the  change  within  a  few  years  on  the  Paris- 
Vierzon-Brive  line,  and  also  on  the 
branches  between  Limoges,  Montlugon, 
Cannat,  Brive,  Tulle,  and  Clercmom- 
Ferrand.  This  region  is  situated  in  the 
vicinity  of  the  Dordogne  River  and  its 
tributaries,  which  have  hydroelectric  power 
estimated  at  400.000  kilowatts  capable  of 
development.  The  lines  of  the  Midi  be- 
tween Tarbes  and  Bagneres-de-Bigorre, 
Lourdes  and  Pierrefite,  and  Perpignan  and 
\  illefranche  have  already  been  electrified ; 
within  two  years  the  lines  between  Tou- 
louse and  Dax  and  between  Montrejeau 
and  Luchon  will  be  completed. 

The  electrification  of  the  Paris-Orleans 
and  the  Mediterranee  railways  will  be 
rendered  easy  by  the  water  power  of  the 
Rhone,  the  Alps,  and  the  central  plateau. 
The  company  has  planned  the  electrifica- 
tion of  1.430  miles  of  its  lines,  or  about  23 
per  cent.  Within  four  years  the  line  from 
Culoz  to  Modane  will  be  electrified,  as  an 
experiment;  later  on,  the  stretches  from 
Nice  to  Coni,  Lyon-Marseille-Ventimiglia, 
Lyon  to  Geneva,  Lyon  to  Grenoble,  and  the 
suburban  lines  about  Paris  will  be  run  by 
electricitv. 


Electrification  of  French  Railways 

.■\ccording  to  information  recently  given 
out  by  the  French  Minister  of  Public 
Works,  it  has  been  decided  to  electrify  the 
whole  French  railway  system,  thereby  re- 
ducing costs  and  doing  away  with  the  im- 
portation of  foreign  coal.  Following  an 
exhaustive  inquiry,  confirmed  by  the  visit 
of  a  technical  commission  to  the  United 
States,   the  direct-current   system   of   1,500 


Automatic  Control  on  British  Railways 

Automatic  control  systems  are  being 
gradually  but  steadily  introduced  on  the 
railways  of  Great  Britain.  The  Great 
Western  Railway  has  about  200  miles  of 
track  and  100  engines  fitted  with  an  electro- 
mechanical apparatus  and  the  North- 
Eastern  Railway  has  equipped  about 
eighty-nine  route  miles  with  a  purely  me- 
chanical appliance  and  seventy-five  per 
cent  of  the  company's  locomotives  ha\e 
been  fitted  with  the  apparatus.  On  the 
Great  Central  system  forty-two  route 
miles  of  railway  have  been  selected  for 
the  installation  of  an  apparatus  which  gives 
full  control  at  stop  signals.  The  Ministry 
of  Transport  Committee  on  automatic  train 
control,  after  examining  about  two  hun- 
dred inventions,  came  to  the  conclusion 
that  the  system  likely  to  prove  most  suitable 
to  existing  conditions  is  of  the  contact  type 
designed  to  operate  in  conjunction  with 
existing  methods  of  signalling.  The  need 
of  standardizing  the  apparatus  used  is  em- 
phasized and  in  the  scheme  outlined  by  the 
committee  there  is  general  control  and  an 
audible  warning  device  at  distant  signals 
to  meet  fog  conditions.  The  initial  cost 
of  the  sheme  is  about  £4,660,000  and  if, 
for  financial  considerations,  it  cannot  be 
given  effect  to  in  full,  preliminary  steps 
for  introducing  control  at  selected  stop 
signals  are  to  be  taken. 
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A   Thermostatic   Control   of   Car   Heating 

A  Detailed  Description  of  a  Recent  Development  in  Electro 
Thermostatic  Control 


To  satisfactorily  control  the  temperature 
of  passenger  cars  has  been  a  problem  ever 
since  the  first  stove  was  placed  in  the 
center  of  a  coach  and  developed  the  maxi- 
mum known  variation  in  the  heat  of  that 
limited  space.  Thermostatic  control  was 
undreamed  of  in  those  days,  but  from  the 
date  of  the  introduction  of  steam  heating 
from  the  locomotive,  temperature  control 
has  been  gradually  improving. 

One  of  the  latest  and  most  successful 
developments  along  this  line  is  a  method 
of  thermostatic  control  brought  out  by  the 
Vapor  Car  Heating  Co.  of  Qiicago. 

The  fundamental  principle  of  the  system 
consists  in  the  use  of  an  electric  current 
whose  circuit  is  made  or  broken  by  a  ther- 
mometer placed  in  the  car,  to  regulate  the 
flow  of  steam  to  the  heating  pipes.  In 
order  to  effect  the  maximum  of  economy 
in  the  use  of  steam  two  thermometers  are 
used,  one  in  which  the  circuit  is  made 
when  the  temperature  of  50°  Fahr.  is 
reached  and  the  other  when  it  rises  to  7Q'. 
The  former  is  used  for  holding  a  moder- 
ate amount  of  heat  in  the  cars  while  they 
are  standing  in  the  yards  and  the  other 
while  they  are  occupied  and  in  service. 

This  regulating  circuit  is  shown  in  dia- 
grammatic form  in  the  accompanying  en- 
graving. Fig.  1.  The  two  mercury  ther- 
mometers marked  70°  and  50°  respectively 
have  wires  fused  into  their  tubes  below  the 
ordinary  mercury  line  and  at  the  70°  and 
50°  points  respectively.  This  is  done  be- 
fore the  thermometers  are  calibrated  so 
that  the  amount  of  mercury  put  in  can  be 
gauged  accordingly. 

Without  going  into  a   detail  description 


breaker  A  is  in  its  lowest  position,  resting 
on  the  supports  B  while  the  connection  be- 
tween the  two  contact  points  C  is  broken. 
The  wire  D  leads  to  the  contact  ring  G 
of  the  air  selector  switch  through  which  a 
current  can  flow  to  the  wire  E  when  the 
mercury  in  the  50°  thermometer  has  risen 
to  that  point. 

Under  these  conditions  the  current  flows 
from  the  battery  through  the  resistance 
coil,  to  and  through  the  relay  coil  and  the 


Cf/dc//    ^    O^cb/y  \ 

<7/7  /na^/ier  comes  /'arss/'' 

FIG.    1.      DI.\GR.\M    OF   WIRING. 

wire  /  to  the  battery.  This  current  ener- 
gizes the  relay  coil  which  lifts  the  solenoid 
core  and  contact  bar  A  away  from  the  sup- 
ports BB  and  into  contact  with  CC.  This 
short  circuits  the  current  which,  following 
the  line  of  least  resistance,  flows  across  the 
gap  CC,  through  the  wire  H,  the  "On"  coil 
of  the  solenoid  steam  valve  to  the  wire  F 
and  /  to  the  battery. 


Steam  is  thus  admitted  to  the  cpr  and  its 
temperature  rises  until  the  50°  thermometer 
registers  at  that  point.  Then  with  that 
contact  made,  the  current  again  follows  the 
line  of  least  resistance,  passes  through  the 
resistance  to  the  wire  K,  through  the  SO" 
thermometer,  back  through  the  wire  £, 
across  the  air  selector  switch  to  the  wires 
D  and  /  to  the  battery.  This  diversion 
of  the  current,  de-energizes  the  relay  and 
the  bar  A  drops,  forming  a  contact  at  BB. 
As  soon  as  this  is  done  the  current  flows 
through  B  to  the  wire  L  through  the 
previously  closed  switch  at  the  "Off"  coil, 
energizes  the  "Off"  coil  which  closes  the 
steam  valve,  opens  the  "Off"  coil  switch 
and  closes  that  of  the  "On"  coil.  This 
breaks  all  circuits  except  that  of  the  50° 
thermometer  circuit. 

With  the  steam  shut  off  the  temperature 
of  the  car  falls  until  the  thermometer  con- 
tact is   broken  and   the  cycle   is   repeated. 

This  is  for  maintaining  the  low  temper- 
ature in  the  yards. 

When  the  cars  are  made  up  into  a  train 
and  the  brake  system  is  charged  with  com- 
pressed air,  the  air  selector  switch  which 
previously  occupied  the  position  shown  in 
Fig.  2,  is  moved  to  that  shown  in  Fig.  3. 
This  moves  the  cylinder  so  that  the  two 
contact  brushes  1  and  1'  rest  upon  the  in- 
sulating washer  2  and  no  current  can  flow 
between  them. 

Under  these  conditions  the  mercury  con- 
tact of  the  50°  thermometer  has  no  effect 
upon  the  flow  of  the  current  and  the  steam 
remains  turned  upon  the  car  until  the  con- 
tact is  made  by  the  70°  thermometer,  when 


SHOWING 
of  the  wiring  it  will  be  necessary  to  follow 
the  flow  of  the  current  from  the  battery 
in  order  to  fully  understand  the  operation 
of  the  automatic  regulation  of  the  temper- 
ature. 

With  the  car  cold  and  no  air  in  the 
brake  system  both  thermometers  are  below 
their  contact  points  and  the  circuits  there 
are  broken.    The  solenoid  bar  and  contact 


VARYING    POSITIONS    OF    AIR    SKLIXTOR 

But  as  soon  as  the  "On"  coil  of  the 
solenoid  steam  valve  is  energized  it  opens 
the  valve  admitting  steam  to  the  car  sys- 
tem. This  opens  the  switch  next  the  "On" 
coil  and  closes  that  of  the  "Off"  coil, 
breaking  the  contact  between  the  "On"  coil 
and  the  battery,  while  the  contact  of  the 
"Off"  coil  is  broken  by  the  position  of  the 
bar  A  against  the  two  contacts  CC. 


SWITCH. 

the  car  temperature  has  reached  that  point. 
The  current  then  flows  through  the  70° 
thermometer  to  the  wire  M.  As  soon  as 
this  occurs  the  relay  solenoid  is  de- 
energized  and  the  bar  A  drops  permitting 
the  current  to  energize  the  "Off"  coil  which 
closes  the  steam  valve  and  opens  the  "Off" 
coil  switch.  The  temperature  of  the  car 
then  falls  until  the  70°  contact  is  broken 
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aiid  the  cycle  of  operation   repeats   itself. 

The  energizing  of  the  "On"  or  "Off" 
coil  of  the  solenoid  of  the  steam  valve  is 
the  matter  of  an  instant  only ;  too  short  to 
be  measured,  so  while  the  current  con- 
sumption required  to  move  the  valve  is 
comparatively  high,  it  lasts  for  so  brief  a 
period  as  to  put  no  appreciable  drain  on 
the  battery.  In  fact  the  total  consumption 
is  less  than  one-tenth  of  an  ampere. 

The  air  selector  switch  is  shown  in  en- 
larged detail  in  Figs.  2,  3  and  4.  It  con- 
sists of  an  air  cylinder  4  with  a  piston 
packed  with  an  ordinary  special  VVabco 
cup  packing. 

On  the  same  stem  with  the  piston  is  the 
cylinder  already  referred  to,  which  is  built 
up  of  the  two  insulating  washers  2  and  3 
and  the  contact  washer  G.  Back  of  this 
is  a  spring  5  which  is  always  in  compres- 
sion and  tends  to  push  the  cylinder  and 
piston  to  the  right. 

Under  conditions  when  the  brake  system 
is  free  of  air  the  spring  pushes  the  cylinder 
and  piston  to  the  right  until  the  former  is 


spring,   wlien  the  system   functions  as   be- 
fore. 

So  much  for  the  thermostatic  portion 
of  the  a|>paratus.  As  the  name  of  the  con- 
trolling company  implies  the  system  uses 
a  vapor  method  of  heating  instead  of  steam 
under  pressure. 


FIG. 


VAPOR     REGULATOR. 


in  contact  with  the  stop  6  as  shown  in  Fig. 
2,  and  the  contacts  1  and  V  can  then  carry 
the  current  when  the  50°  thermometer 
closes  its  contact.  As  soon  as  air  pressure 
is  built  up  in  the  car  the  piston  and  cylin- 
der are  moved  to  the  left  as  shown  in  Fig. 
3  and  the  contact  brushes  rest  upon  the 
insulating  washers  3. 

If  it  is  desired  to  raise  the  temperature 
of  the  car  to  70°  while  it  is  standing  in  the 
yard  and  there  is  no  pressure  in  the  air  line, 
the  stop  6  is  raised  by  the  stem  7  and 
the  spring  5  will  then  push  the  cylinder 
and  piston  to  the  right,  as  shown  in  Fig.  3 ; 
when  circuit  of  the  50°  thermometer  will 
be  broken  because  the  contacts  1  and  1'  are 
then  resting  on  the  insulating  washer  3 
and  the  70°  one  brought  into  action  as 
when  air  is  on  the  car. 

After  the  car  has  been  put  into  the  train, 
and  air  applied  the  piston  and  cylinder  are 
moved  to  the  left  and  the  stop  6  is  pushed 
down  to  its  position  of  Figs.  2  and  3  by  its 


FIG.  6.     CUT-OUT  \ALVE,  SHUT  OFF 
POSITION. 

This  involves  some  special  features  that 
are  embodied  in  the  form  of  valve  and 
trap  that  is  used  and  which  is  shown  in 
section  in  Fig.  5.  The  valve  casing  8  con- 
tains a  chamber  9  in  which  steam  at  full 
train  line  pressure  is  always  present.  Steam 
from  9  passes  into  the  chamber  11  past 
the  valve  10,  which  is  made  to  close  against 
the  pressure  in  9.  From  11  the  steam  flows 
into  the  radiator  pipes  of  the  car,  through 
which  it  passes  freely  to  the  outlet  12.  As 
it  enters  the  regulator  at  this  outlet  the 
water  of  condensation  drops  down  into  the 
annular  space  13  and  drips  on  the  ground. 
At  the  same  time,  the  uncondensed  steam 
flows  down  through  the  central  space  14 
and  comes  into  contact  with  the  enclosed 
expansive  diaphragm  IS.  This  diaphragm 
is  partially  filled  with  a  volatile  liquid 
which,  as  it  is  heated  by  the  steam,  ex- 
pands and  lifts  the  stem  16  and,  thence, 
through  the  bell  crank  17  closes  or  tends  to 
close  the  valve  10  and  thus  restrict  the 
flow  of  steam  from  the  chamber  9  to  the 
chamber  11. 

As  the  lower  end  of  the  tube  14  is  al- 
ways open  to  the  atmosphere  it  is  impos- 
sible for  any  pressure  to  accumulate  in  the 
radiator  pipes,  which  can  only  be  subjected 
to  atmospheric  pressure ;  a  condition  that 
avoids  the  necessity  for  the  use  of  traps. 
The  flow  of  steam  into  the  car  pipes 
under  atmospheric  pressure  is,  thus,  auto- 
matically controlled  by  the  expansion  of 
the  diaphragm  15  whose  position,  for  the 
purposes  of  accurate  regulation  of  the  flow 
of  steam,  can  be  adjusted  by  the  set  screw 
18  upon  which  it  rests. 

With  this  arrangement  steam  is  admitted 
to  the  car  only  in  such  amounts  as  will 
insure  the  maintenance  of  the  proper  tem- 
perature of  the  diaphragm  IS.  Its  admis- 
sion to  the  radiator  pipes  for  controlling 
the  temperature  of  the  car  has  already  been 
partially  described. 


The  solenoid  of  the  steam  valve  is  at- 
tached to  the  stem  of  a  directing  or  cut 
out  valve,  not  a  true  shut-off  valve.  This 
valve  serves  merely  to  direct  the  flow  of 
steam  to  the  radiator  pipes  or  direct  to 
the  valve  and  trap  of  Fig.  5. 

The  construction  and  operation  of  this 
v:ilve  is  shown  in  Figs.  6  and  7.  These 
represent  a  cross  section  of  the  steam  valve. 
In  Fig.  6  the  directing  or  cut  out  valve 
is  shown  for  the  closed  position  and  the 
steafljf,  which  enters  at  the  connection  19 
will  flow  across  and  past  the  valve  to  the 
outlet  21  and  into  the  regulator  or  drip. 
At  the  same  time  any  water  of  condensa- 
tion in  the  radiator  pipes  flows  down  by 
gravity  and  through  the  openings  20,  22 
and  23  and  across  the  back  of  the  valve 
to  the  drip  chamber  24  directly  to  the 
ground.  The  whole  system  is  thus  open  to 
atmospheric  pressure. 

In  Fig.  7  the  directing  valve  is  shown  in 
the  open  position  as  directing  the  flow  of 
steam  into  the  car.  In  this  case  the  open- 
ings to  the  passages  22  and  24  are  closed. 
The  steam  admitted  at  19  flows  through 
the  wing  valve  and  out  at  20  into  the 
radiator  system.  After  circulating  through 
one-half  of  the  radiator  system  it  returns 
through  22  where  the  water  of  condensa- 
tion is  deposited  in  a  plain  trap,  or  water 
seal,  which  connects  through  chamber  23  to 
outlet  of  regulator  shown  by  the  dotted 
lines,  while  the  steam  flows  on  in  to  the 
other  half  of  the  coils  and  back  in  at  23 
from  which  it  passes  through  the  other 
side  of  the  wing  valve  and  out  to  the  drip 
of  regulator  through  the  outlet  connection 
21. 

With  this  system  of  automatic  thermal 
control,  there  is  no  necessity  of  using  a 
variable  number  of  coils  to  meet  the  re- 
quirements of  the  outside  temperature. 
Either  all  or  none  of  the  coils  are  in  use 
at  any  one  time. 

In   ordinary   practice    the   thermometers 


FIG.  7.     CUT-OUT  VALVE,  OPEN  POSI- 
TION. 

are  located  about  6  ft.  from  tlie  floor 
against  the  side  near  the  center  of  the  car. 
With  the  warm  air  rising  directly  against 
them  they  are  apt  to  register  the  cutting 
off  temperature  before  it  has  been  reached 
near  the  doors.     In  order  to  equalize  the 
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distribution  of  heat,  the  amount  of  radiator 
surface  is  made  greater  at .  the  ends  than 
at  the  center.  A  system  of  piping  that  is 
recommended  for  the  accomplishment  of 
this    purpose   is    shown    in    Fig.    8,    using 


merce.  The  reports  from  our  inspectors 
indicate  a  very  general  letdown  in  the  mat- 
ter of  inspection  by  the  carriers  which 
gives  cause  for  concern.  The  carriers  re- 
port various  reasons  for  not  making  these 


FIG.  8.  GENERAL  ARFANGEilENT  OF  RADIATOR  PIPING. 


the  same  amount  of  pipe  heretofore  in- 
stalled but  distributed  differently. 

The  steam  enters  at  19,  passes  through 
the  directing  valve  and  out  at  the  pipe  20. 
It  then  follows  in  the  direction  indicated  by 
the  arrows,  passes  to  one  end  of  the  car, 
thence  back  to  the  other  and  finally  back  to 
the  center  where  the  water  of  condensation 
flows  out  at  the  drip  and  the  steam  makes 
another  round  of  the  car  before  it  finally 
escapes  to  the  trap.  It  will  be  noticed  that 
at  the  ends  of  the  car  the  single  lead  pipe 
is  discharged  into  two  pipes  through  a  Y 
connection,  thus  increasing  the  radiating 
surface  at  the  ends  and  maintaining  the 
temperature  at  these  up  to  that  obtaining 
at  the  center. 

The  whole  system  is,  thus,  automatic 
with  the  single  exception  when  the  car 
temperature  is  to  be  raised  or  held  to  70 
degrees  when  there  is  no  air  pressure  in 
the  brake  system.  In  that  case  the  stop 
of  the  air  selector  switch  must  be  lifted  to 
the  position  shown  in  Fig.  4,  by  hand. 


Interstate  Commerce  Commission  Loco- 
motive Inspection 

The  Senate  recently  sent  a  request  to 
the  Interstate  Commerce  Commission  for 
a  report  as  to  the  condition  of  locomotives 
on  the  railroads  of  the  United  States  as 
to  their  availability  for  safe  operation. 
This  was  done  because  of  the  statements 
issued  to  the  effect  that,  in  consequence 
of  the  strike  of  the  shop  crafts,  many 
engines  were  being  run  in  an  unsafe  con- 
dition and  in  violation  of  the  law.  The 
report  was  sent  to  the  Senate  on  August 
29,  and  states  that  but  4  per  cent  of  the 
engines  inspected  during  July,  out  of  4,085, 
were  found  to  be  unsafe  to  operate  and 
were  ordered  out  of  service.  The  report 
also  stated  that  there  was  a  "general  let- 
down in  the  matter  of  inspection  by  car- 
riers which  gives  cause  for  concern." 

The  report,  after  quoting  the  Senate's 
resolution,  gives  a  brief  resume  of  the 
scope  of  boiler  and  locomotive  inspection 
that  has  been  assigned  to  the  commission, 
stating  that  it  now  covers  both  locomotive 
and  tender  and  then  continues  as  follows ; 

Inspection  of  locomotive  boilers  is  at 
present  being  made  in  all  federal  locomo- 
tive boiler-inspection  districts  by  our  in- 
spectors, but  all  inspections  by  the  carriers 
as  contemplated  in  section  5  of  the  act 
are  not  being  made  by  and  upon  all  com- 
mon   carriers    engaged    in    interstate    com- 


inspections.  Some  of  the  reasons  assigned 
are  as  follows : 

"No  monthly  inspection  made  of  this 
engine  since  6-16-22  account  of  not  having 
competent  inspectors  in  the  service  due  to 
walkout  of  the  shop  crafts. 

"Unable  to  make  inspection  account  in- 
sufficient help  due  to  strike. 

"Not  inspected  account  strike. 

"Inspection  not  made  July. 

"Unable  to  make  inspections  or  tests 
account  strike  conditions." 

There  are  approximately  70,000  locomo- 
tives within  the  general  purview  of  the 
act.  A  determination  as  to  the  extent  to 
which  the  act  currently  is  being  violated 
would  involve  ascertainment  of  the  con- 
dition of  each  locomotive  and  information 
as  to  the  use  being  made  thereof.  The 
condition  varies  e\en  as  to  the  same  loco- 
motive from  day  to  day.  It  is  not  possible 
for  us  to  make  this  determination.  The 
locomotives  referred  to  are  housed  or  re- 
paired at  approximately  4,600  different 
points  and  are  operated  on  more  than  265,- 
000  miles  of  track.  We  are  permitted  by 
the  act  to  have  50  district  inspectors.  Dur- 
ing July  last  they  made  717  separate  in- 
spections covering  4,085  locomotives  and 
tenders  on  162  railroads.  The  July  ac- 
tivity of  our  inspectors  is  typical.  The  act 
does  not  contemplate  that  our  inspectors 
shall  inspect  all  locomotives.  Section  6 
of  the  act  provides  that  the  inspectors' 
"first  duty  shall  be  to  see  that  the  carriers 
make  inspections  in  accordance  with  the 
rules  and  regulations  established  and  ap- 
proved by  the  Interstate  Commerce  Com- 
mission, and  that  carriers  repair  the  de- 
fects which  such  inspections  disclose  before 
the  boiler  or  boilers  or  appurtenances  per- 
taining thereto  are  again  put  in  service." 

The  services  of  our  inspectors  are  gen- 
eral in  character,  and  they  are  given  such 
direction  as  is  designed  to  bring  about  a 
compliance  with  requirements  by  the 
carriers. 

In  pursuance  of  the  duty  of  inspectors 
to  see  that  requirements  are  complied  with, 
and  that  equipment  is  kept  in  safe  condi- 
tion, the  inspectors  deal  with  the  varying 
situations  and  conditions  in  that  manner 
which  is  deemed  likely  to  accomplish  the 
best  practical  results.  The  exercise  of 
discretion  and  judgment  is  always  involved. 
Obviously  a  locomotive  may  be  defective 
and  in  need  of  repairs  and  yet  be  in  a 
condition  in  which  it  is  "safe  to  operate 
....    without  unnecessary  peril  to  life 


or  limb."  In  many  instances  defects  dis- 
covered and  brought  to  the  attention  of 
carrier  representatives  are  immediately 
repaired  without  retiring  the  locomotive. 
Under  section  6  notice  is  given  of  the  more 
serious  defects  and  the  locomotives  are 
required  to  be  retired. 

While  we  are  not  in  position  to  make 
report  regarding  the  condition  of  all  loco- 
motives and  the  extent  to  which  the  re- 
quirements as  to  inspection  and  repairs 
are  not  being  complied  with  currently, 
there  are  indications  as  to  conditions  gen- 
erally and  certain  deductions  and  con- 
clusions may  be  drawn  from  the  conditions 
disclosed,  by  the  work  of  our  inspectors 
during  the  month  of  July  last.  At  717 
different  points  they  made  personal  in- 
spection of  4,085  locomotives.  Of  these, 
2,456  disclosed  defects  of  the  varied  char- 
acter mentioned  above  and  more  or  less 
serious ;  169  were  found  to  be  in  siKh 
condition  that  they  were  not  "safe  to  ope- 
rate" and  notices  were  served  upon  the 
carriers  under  section  6  of  the  act  re- 
quiring them  to  be  withdrawn  from  service. 
Of  the  others,  992  were  found  to  have 
defects  less  serious  in  character  but  in 
need  of  prompt  attention.  In  1,295  cases, 
defects,  though  not  such  as  to  give  cause 
for  immediate  concern,  were  such  as,  in 
accordance  with  sound  practice,  should 
have  attention. 

It  will  be  noted  that  it  is  the  "use" 
of  a  locomotive  not  found  to  be  in  proper 
condition  and  safe  to  operate,  and  not  the 
condition  itself,  which  is  a  violation  of  the 
law.  The  withdrawal  of  locomotives  for 
repairs,  the  restoration  of  locomotives  to 
service,  and  the  use  of  reserved  or  surplus 
locomotives,  are  factors  contributing  un- 
certainty when  considering  the  condition  of 
locomotives  in  service  to  which  the  act 
applies. 

When  considering  the  extent  of  our  in- 
spection, cognizance  should  be  taken  of  the 
fact  that  the  act  limits  the  number  of  in- 
spectors to  50,  and  that  the  amount  directly 
appropriated  to  carry  out  its  provisions  for 
the  current  fiscal  year  is  $290,000.  This 
sum  may  be  spent  in  monthly  allotments 
of  $24,166.66,  as  provided  in  the  Anti- 
deficiency  Act  of  February  26.  1906.  The 
amount  expended  during  the  month  of  July, 
1922,  in  carrying  out  the  requirements  of 
the  act  was  $24,025.63. 


Reliable  Welding 

The  tensile  strength  of  a  welding  wire 
has  been  considered  by  many  welders  as 
an  indication  that  a  wire  of  a  given  ten- 
sile strength  will  produce  a  weld  of  equal 
strength,  but  available  data  proves  conclu- 
sively that  there  is  little  or  no  relation  be- 
tween these  figures.  The  success  or  failure 
of  a  weld  depends  on  the  welder,  design  of 
weld,  welding  equipment,  metal  to  be  weld- 
ed and  the  welding  wire.  Metallurgy  dis- 
tinctly proves  that  certain  elements  are 
detrimental.  Dependable  welding  material 
should  be  free  from  such  elements. 
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Mechanical  Refrigeration  of  Railroad  Cars 

The    Technical,    Economic    and    Operating    Aspects    of    Various    Attempts    to    Employ    Mechanical 

Refrigeration  in  Railroad  Refrigerator  Cars,  Together  with  Details  of 

a   Proposed  Dense-Air  System  for  That  Purpose 

By  W.  M.  Baxter,'  Chicago,  111. 


The  subject  of  mechanical  refrigeration 
as  applied  to  railroad  equipment  is  fraught 
with  tremendous  difficulties.  First,  the  physi- 
cal achievement  of  a  successful  mechanical 
process  which  will  meet  the  multifarious 
demands  of  modern  railroad  transporta- 
tion has  not  yet  become  a  fact.  Second, 
the  economics  of  the  problem  are  such 
as  (o  lead  the  author  to  believe  that  it 
will  be  some  time  before  a  practical  refri- 
gerating machine  can  be  applied  to  in- 
aividual  refrigerator  cars.  Third,  from 
a  railroad  operating  viewpoint  any  mechan- 
ically refrigerated  railroad  equipment 
must  be  held  in  specified  traffic.  This  is 
a  serious  drawback  because  of  the  lack 
of  universality  of  its  use,  and  especially 
in  its  acceptance  in  interchange. 

Again,  being  mechanical,  such  equip- 
ment must  have  the  attention  of  attendants 
who  must  be  specifically  and  practically 
trained  in  its  maintenance  and  operation, 
and  even  with  the  most  practical  achieve- 
ments along  these  lines  it  would  be  a  long 
time  before  such  a  piece  of  railroad  equip- 
ment would  be  heralded  by  the  American 
railroads. 

Refrigerating  Machines 

Refrigerating  machines,  or  heat  pumps, 
are  machines  which  will  carry  heat  from 
a  cold  to  a  hotter  body.  (This  state- 
ment is  not  at  variance  with  our  knowl- 
edge that  heat  does  not  flow  of  itself 
from  a  cold  body  to  a  hotter  body. )  This, 
as  the  second  law  of  thermodynamics  as- 
serts, cannot  be  done  by  a  self-acting 
process,  but  it  can  be  achieved  by  the 
expenditure  of  mechanical  work.  Any 
heat  engine  will  serve  as  a  heat  pump 
or  refrigerating  machine  if  it  is  forced 
to  operate  in  such  a  way  as  to  trace  its 
indicator  diagram  backward  so  that  the 
area  of  the  diagram  represents  work 
spent  on.  instead  of  done  by.  the  working 
substance.  Heat  is  then  taken  in  from 
the  cold  body  and  is  rejected  to  the  hot 
body. 

The  standard  systems  of  mechanical 
refrigeration  are : 

I.     Tlie   Dense-Air  System,   so  called 

because  the  air  which  is  the  refrigerat- 

'President,  Baxter-Stewart  Refrigerator 
Transport  Co.;  Vice-President,  Ideal 
Truck   Equipment   Co. 

Abstract  from  paper  presented  at  a 
joint  meeting  of  the  Metropolitan  Section 
of  the  A.S.M.E.,  and  the  American  Society 
of  Refrigerating  Engineers.  Nezv  York, 
May  16,  1922.  .Ml  papers  are  subject  to 
revision. 


ing  system  is  never  allowed  to  fall  to 
atmospheric  pressure.  This  is  done  in 
order  to  reduce  the  size  of  the  cylinders 
and  pipes  through  which  a  given  weight 
of  air  may  be  circulated.  This  process 
does  not  depend  upon  the  liquefaction 
of  the  air,  as  it  is  not  liquefied  but 
simply  compressed  and  expanded  adia- 
batically. 

2.  The  Compression  System,  using 
ammonia,  carbon  dioxide,  sulphur  diox- 
ide, ethyl  chloride,  methyl  chloride,  etc., 
so  called  to  distinguish  it  from  the  third 
system  because  a  compressor  is  used  to 
raise  the  pressure  of  the  vapor  and 
deliver  it  to  the  condenser  and  there 
liquefy  it,  after  removing  it  from  the 
evaporator  or  expander. 

3.  The  Absorption  System,  using  am- 
monia and  so  designated  because  a  weak 
water  solution  removes  the  vapor  from 


FIG.    1.      CAR    REFRIGERATING    SYSTEM 

the  expander  or  evaporator  by  absorp- 
tion. The  richer  aqua  ammonia  so 
formed  is  pumped  into  a  high-pressure 
chamber  (called  a  generator)  in  com- 
munication with  the  condenser  where 
the  ammonia  is  discharged  from  the 
liquid  solution,  or  rich  liquor  as  it  is 
called,  to  the  condenser  by  heating  the 
generator,  to  which  the  solution  is  deliv- 
ered by  the  only  moving  part  in  the 
process,  namely,  a  slow-moving  pump. 
The  coefficient  of  performance  of  refri- 
gerating machines  is  expressed  by  the 
ratio : 


Heat  extracted  from  the  cold  body 

Work  expended 
This  ratio  may  be  employed  in  estimat- 
ing the  merits  of  a  refrigerating  machine 
from  the  thermodynamic  point  of  view. 
When  the  limits  of  temperature  Ti  and  T. 
are  assigned,  it  is  very  easy  to  show  that 
no  refrigerating  machine  can  have  a  higher 
coefficient  of  performance  than  one  which 
is  reversible  according  to  the  Carnot 
cycle ;  for  let  a  refrigerating  machine  A 
be  driven  by  another  S,  which  is  revers- 
ible and  is  used  as  a  heat  engine  in  driv- 
ing A.  then,  if  A  had  a  higher  coefficient 
of  performance  than  B,  it  would  take 
from  the  cold  body  more  heat  than  B 
(working  reversed)  rejects  to  the  cold 
body,  and  hence  the  double  machine,  also 
purely  self-acting,  would  go  on  extracting 
heat  from  the  cold  body  in  violation  of  the 
second  law.  Reversibility,  then,  is  the 
test  of  perfection  in  a  refrigerating  ma- 
chine, just  as  it  is  in  a  heat  engine. 

When  a  reversible  refrigerating  machine 
takes  in  all  its  heat,  namely,  Qc  at  T,. 
and  rejects  all,  namely,  Q„  at  Ti,  then, 
representing  the  heat  equivalent  of  the 
work  done  by  W  ^  Q„  —  Qc,  the  coeffi- 
cient of  performance  is  as  already  defined : 

Qc       Q.         r, 

ff^     Q—Q.    T—T, 

hence — and  the  inference  is  highly  im- 
portant in  practice — the  smaller  the  range 
of  temperature,  the  better  the  performance. 
To  cool  a  large  mass  of  any  substance 
a  few  degrees  will  require  a  much  smaller 
expenditure  of  energy  than  to  cool,  say, 
one-fifth  of  the  mass  through  five  times 
as  many  degrees,  although  the  amount  of 
heat  extracted  is  the  same  in  both  cases. 
If  it  is  desired  to  cool  a  large  quantity 
of  water  or  air,  for  example,  it  is  better 
to  do  it  by  the  direct  action  of  a  refrigerat- 
ing machine  working  through  the  desired 
range  of  temperature  than  to  cool  a  por- 
tion through  a  wider  range  and  then  let  it 
mix  with  the  rest.  This  is  only  another 
instance  of  a  general  principle  that  any 
mixture  or  contact  of  substances  at  dif- 
ferent temperatures  is  thermodynamically 
wasteful,  because  the  interchange  of  heat 
between  them  is  irreversible. 

The  foregoing  explains  why  it  is  me- 
chanically more  efficient  to  produce  refri- 
geration on  a  large-quantity  basis  than  on 
a  small.  In  consequence,  the  amount  of 
energy  and  machinery  in  proportion  to 
the  refrigerating  eflfect  had  from  a  small 
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machine  on  a  refrigerating  car  is  ther- 
mally out  of  proportion  to  the  work  done. 
The  Author's  Earlier  System  of  Me- 
chanical   Refrigeration 

In  1913,  when  connected  with  the  Cana- 
dian Pacific  Railroad  at  Montreal  as  as- 
sistant to  the  general  manager,  the  author 
began  the  study  of  mechanical  refrigera- 
tion for  railroad  cars  and  built  an  ab- 
sorption-system car,  which  was  followed 
by  two  more  cars  constructed  by  him  in 
the  United  States.  The  condenser  and 
absorber  were  located  underneath  the  car 
and  the  source  of  energy  was  a  slow- 
burning  charcoal  fire. 

Fig.  1  shows  National  Refrigerator  Co. 
Car   No.   1003,  in  which  are  incorporated 


and  as  the  ammonia  gas  was  distilled  off 
it  passed  up  through  three  take-offs  from 
various  points  in  the  coil  to  a  dome.  The 
other  end  of  the  coil  was  led  into  the 
top  of  the  kettle  of  the  generator  and 
there  further  fractional  distillation  car- 
ried on,  the  gas  passing  off  through  the 
dome  to  the  analyzer  and  the  condenser. 
A  pipe  led  out  from  the  generator  kettle 
at  the  height  it  was  desired  to  hold  the 
weak-liquor  level.  This  ran  to  the  valve- 
controlling  mechanism  of  the  pump  and 
thence  to  the  power  end  of  the  pump, 
which  was  driven  by  the  weak  liquor 
and    some   additional   gas. 

Fig.  2   shows  the  general   placement  of 
the  various  elements  of  the  apparatus.  Un- 


tween  32  and  34  deg.  Fahr.  and  as  low 
as  26  deg.  was  reached  with  an  outside 
temperature  of  80  deg.  The  car  was 
empty. 

Fig.  3  shows  a  diagrammatic  plan  of 
the  process.  Functioning  as  a  refrigera- 
tor the  operation  is  as  follews :  The  char- 
coal magazine  is  first  filled  with  crushed 
charcoal ;  the  generator  B  is  then  filled 
with  a  rich  charge  of  aqua  ammonia  and 
the  secondary  absorber  to  about  one-third 
of  its  capacity.  The  fire  being  lighted, 
fractional  distillation  takes  place  and  the 
gas  thus  expelled  passes  to  the  analyzer 
through  pipe  F,  where  a  certain  amount 
of  dehydration  takes  place.  The  gas 
passes  on  to  the  condenser  G  and  is  lique- 


FIG.  3.     GENER.\L  ARRANGEMENT  OF  .\PP.\R.\TUS  OF  C.\R  EQUIPPED    WITH    AUTHOR'S    ABSORPTION    REFRIGERATING    SYSTEM. 
(Upper  figure  shows  absorber  underneath  car;  lower  figure,  of  opposite  side  of  car,  shows  condenser  underneath  car.    Refrigerating  coils  are  shown  on  upper 
side  walls  and  heater  coils  at  lower;  superheat-dissipating  coiis   on  roof  of  car,  operating  mechanism   at  end.) 


modifications  of  an  earlier  design  of  the 
author.  It  was  found  necessary  to  add  an 
analyzer  and  increase  the  temperature-ex- 
changer capacity.  Charcoal  was  also  aban- 
doned as  a  fuel  in  favor  of  petroleum. 
The  analyzer  is  shown  at  26,  while  63 
is  the  secondary  absorber,  57  the  primary 
absorber.  67  the  temperature  exchange, 
35  the  condenser.  18  the  generator,  and 
25  the  petroleum  tank. 

The  generator  consisted  of  a  conical 
coil  of  pipe  surrounding  a  kettle  hung  by 
means  of  a  trunnion  and  provided  with 
one  central  large  flue.  The  rich  Hquor 
was    pumped    into    the    conical    coil    first. 


derneath  the  car  in  the  upper  view  is  seen 
the  absorber,  while  in  the  lower  view — of 
the  opposite  side  of  the  car — is  seen  the 
condenser.  Within  the  car  itself  on  the 
upper  side  walls  are  located  the  refri- 
gerating coils,  while  the  heater  coils  are 
positioned  along  both  sides  of  the  side 
walls.  On  the  roof  of  the  car  are  placed 
the  super-heat-dissipating  coils,  and  in  one 
end  of  the  car  is  located  the  operating 
mechanism. 

This  car  operated  successfully  on  one 
occasion  for  nine  consecutive  days  with- 
out attention,  standing  still.  The  tempera- 
ture  was    very   evenly   maintained   at   be- 


fied  in  the  header  which  connects  to  the 
automatic  expansion  valve  H,  the  latter 
not  opening  until  15-lb.  gage  pressure  has 
been  reached.  This  retains  enough  pres- 
sure to  start  the  pump  automatically.  The 
liquefied  ammonia  passes  through  the  ex- 
pansion valve  and  is  expanded  in  the 
refrigerating  coils  /.  /,  passing  from  there 
to  the  absorber  /.  The  weak  Hquor  leaves 
the  generator  through  the  pipe  A'  which 
projects  into  the  kettle  of  the  generator 
sufficiently  high  to  obtain  the  minimum 
level  of  liquid  desired.  This  hot  weak 
liquor  is  conducted  to  the  temperature  ex- 
changer L,  where  it  meets  the  cold,  rich 
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liquor  coming  from  the  absorber  J  and 
which  is  being  pumped  by  tlie  pump  C. 
It  gives  up  its  heat  to  this  rich,  hot 
liquor  and  is  cooled  by  the  countercur- 
rcnt  of  cold  strong  liquor.  It  is  then 
sprayed  into  the  primary  absorber  ,V  by 
means  of  a  nozzle  M  and  is  further  cooled 
by  radiation  by  the  coils  0.0.  It  is 
thence  conducted  to  the  top  of  tlic  ab- 
sorber J  and  sprayed  into  this  chamber. 
The  pump  is  gas-  and  weak-liquor  driven, 
and  is  controlled  by  the  float  regulator  Q. 
The  exhaust  from  the  pump  is  conducted  to 
a  secondary  counter-current  temperature  ex- 
changer where  most  of  its  heat  is  ab- 
sorbed by  the  cold  rich  liquor  on  its  way 
to  the  primary  temperature  exchanger  L, 
which  liquor  is  finally  conducted  into  the 
absorber  tube  N  and  thence  taken  up.  The 
operation   is   continuous   and  automatic. 


liquor  passed  to  the  condenser  and  no 
anhydrous  ammonia  remained  in  the  re- 
frigerating coils. 

The     Dense-Air    System     of     Car 
Refrigeration 

In  1917  the  author  abandoned  all  am- 
monia processes  and  attempted  to  achieve 
the  result  by  means  of  the  dense-air 
process.  In  this  he  has  been  quite  suc- 
cessful. A  large  refrigerated  motor  truck, 
ei|uipped  with  a  one-ton  dense-air  refri- 
gerating machine  and  having  a  capacity  of 
•W.OOO  lbs.  of  dressed  beef  at  a  load.  The 
temperature  maintained  is  36  deg.  on  a 
90-deg.  day.  A  fleet  of  these  trucks  have 
been  in  continuous  service  for  four  years 
in  the  stockyards  district  of  Chicago, 
handling   traftic   in   a   radius   of  24  miles. 

Fig.  4  shows  diagrammatically  the  proc- 


in  these  characteristics :  There  is  an  un- 
limited supply  of  the  agent  everywhere, 
as  air  is  the  medium ;  it  is  readily  dried 
by  the  use  of  deliquescent  salts,  it  is  in- 
noxious, non-poisonous,  and  its  explosive 
force  lies  only  in  its  expansibiUty  under 
pressure ;  a  leak  may  be  readily  sealed 
and  the  air,  once  dried,  becomes  a  per- 
fect medium  of  refrigeration  at  tempera- 
tures much  lower  than  is  possible  with 
any   agent  except   Cd. 

The  refrigerating  unit  consists  of  a 
compressor  employing  two  cylinders  (5  in. 
bore  by  S  in.  stroke),  and  an  integral  ex- 
pander consisting  of  two  cylinders  (4J^ 
in.  bore  by  S  in.  stroke),  both  sets  of  cylin- 
ders operating  from  the  same  crankshaft. 
The  unique  feature  of  this  design  lies  in 
the  valve  mechanism  and  means  for  con- 
trolling the  expander   unit.     The   exhaust 
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FIG.    3.      DIAGRAMMATIC    PLAX    OF    CAR    REFRIGERATIXl 
•SYSTEM. 


FIG.  4.     DIAGRAM  SHOWING  PROCESS  EMPLOYED  ON  MOTOR 
TRUCK. 


To  convert  the  machine  into  a  heater, 
the  thermostat  located  in  the  ceiling  of  the 
car  functions  the  thermostatic  valve.  This 
opens  a  direct  connection  between  the  hot 
liquor  of  the  generator  and  the  heating 
coils  S.  After  throwing  ofif  the  heat  im- 
parted to  the  liquor  by  the  tire,  the  fluid 
is  conducted  directly  into  the  refrigerat- 
ing coils,  where  additional  heat  of  ab- 
sorption by  chemical  action  is  further  gen- 
erated, assisting  in  warming  the  car,  and 
the  liquor  passes  on  to  the  absorber  in 
the  usual  way.  The  working  of  the  ma- 
chine is  unaltered  in  all  of  its  other  oper- 
ating functions.  When  the  car  has  risen 
sufficiently  in  temperature  the  thermostat 
closes  the  thermostatic  valve  and  the  ma- 
chine is  again  a  refrigerator. 

While  this  car,  from  a  construction 
point  of  view,  was  a  success  in  that  it 
stood  rough  usage,  met  all  the  require- 
ments of  the  Master  Car  Builders'  Associ- 
ation, was  cheap  to  build  and  economical 
in  operation,  nevertheless  it  was  difficult 
to  keep  the  pipe  joints  tight  and  leak- 
proof.  The  real  cause  of  failure,  how- 
ever, was  due  to  boil-overs  or  foaming 
as  soon  as  the  car  was  switched  or  put 
in  motion.  The  author  devoted  much  time 
to  this  feature  but  was  never  able  to 
prevent  it.  Of  course,  as  soon  as  this 
occurred    the    car   became    inoperative,    as 


ess  as  used  on  two  of  these  trucks.  The 
plant  has  a  refrigerating  capacity  of  1,000 
lbs.  Its  source  of  energy  is  gasoline  engine 
and  the  refrigerating  medium  is  the  air. 
With  this  combination  the  only  operating 
supplies  necessary  are  gasoline  and  oil. 
The  refrigerating  mechanism  is  located  in 
a  space  occupying  2  ft.  of  the  length  of 
the  body  on  the  front  end,  leaving  a  re- 
ceiving chamber  for  perishable  goods  23 
ft.  6  in.  long,  7  ft.  4  in.  wide,  and  6  ft. 
2  in.  high.  The  refrigerating  coils  are 
located  in  the  roof  of  the  car  and  are 
fastened  to  the  steel  plate  and  angle- 
iron  carlines,  which  makes  it  possible  to 
swing  carcasses  from  the  coils  by  meat 
hooks.  The  refrigerating  machine  is  ad- 
justed thermostatically  to  maintain  the 
temperature  of  36  deg.  Fahr.  It  can  also 
be  adjusted  to  reasonably  lower  room  tem- 
perature if  desired,  it  being  possible  to 
carry  the  expanded  air  temperature  of  the 
refrigerating  medium  to  30  deg.  below 
zero. 

The  Refrigerating  Machine 

The  dense-air  process  is  based  upon  the 
fact  that  a  perfect  gas  under  pressure,  ex- 
panding adiabatically  and  performing  ex- 
ternal work  will  suffer  a  drop  in  tempera- 
ture proportional  to  the  mechanical  energy 
produced.     Its  fundamental  advantages  lie 


valve  is  a  rotary  valve  functioning  both 
cylinders.  The  inlet  valves  are  controlled 
and  timed  by  a  compound  rotary  cam 
whose  length  is  adjustable  by  thermostatic 
control,  thus  making  it  possible  to  alter 
and  control  by  thermostat  the  ratio  of 
expansion,  and  therefore  the  resultant 
temperature.  Castor  oil  is  used  as  a  lubri- 
cant in  both  the  compressor  and  expander 
sides  and  the  oiling  system  is  in  itself 
a  closed  cycle.  The  expander  mechanism 
is  oiled  from  the  oil  separator  in  the  ex- 
haust from  the  compressor  and  fed  under 
pressure  of  the  high  side  to  the  cams, 
valve  mechanism  and  pistons  of  the  ex- 
pander. The  compressor  pistons  are  lu- 
bricated by  splash  from  the  crankcase  and 
an  oil  separator  in  the  low  side  returns 
the    oil    to   the   crankcase. 

In  operation  the  machine  requires  lJ4 
hp.,  which  is  furnished  by  an  air-cooled 
engine  of  the  Henderson  motorcycle  type. 
The  engine  also  drives  an  exhaust  fan 
of  approximately  4000  cu.  ft.  capacity 
which  produces  a  rapid  flow  of  air  across 
the  compressed-air  cooler,  the  compressor 
cylinders  and  gasoline  engine  cylinders. 
Proper  ducts  are  provided  to  connect  the 
various  members  to  be  cooled. 

The    Thermodynamic    Cycle 
In     order     to     illustrate     the     system 
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and  to  set  forth  the  simplicity  of  the  re- 
frigerating process  and  the  incidental 
mechanism,  attention  is  again  called  to 
Fig.  4  in  which  A  is  the  refrigerating 
unit,  B  the  gasoline  engine  which  sup- 
lies  the  power,  C  the  compressed-air  cooler 
and  D  the  refrigerating  coils. 

The  device  is  primed  by  the  use  of  the 
hand  pump  E  connected  with  the  drier  F, 
operation  of  the  hand  pump  being  con- 
tinued until  the  gage  indicates  the  density 
required,  as  the  capacity  of  the  machine 
depends  upon  the  densities  of  the  two 
sides,  regardless  of  the  ratio  of  expan- 
sion. Priming,  therefore,  is  necessary  to 
increase  the  relative  capacity  of  the  device. 

In  operation  the  compressor  cylinders 
G  take  air  through  their  pistons  from  the 
crankcase  and  discharge  into  the  cooler  C 
first  through  the  oil  separator  H,  thence 
through  the  drier  F  which  removes  the 
entrained  moisture,  converting  the  hydrous 
content  into  a  fixed  brine  and  allowing 
the  anhydrous  air  to  pass  on  to  the  cooler 
C  where  the  thermal  coefficient  of  the 
mechanical  energy  performed  and  the 
specific  heat  due  to  change  in  volume  are 
removed,  the  cooler  serving  to  bring  the 
temperature  of  the  compressed  air  down 
to  a  point  approximately  27  deg.  higher 
than  the  weather  temperature  of  the  day. 

The  compressed  air  which  has  been 
cooled  now  passes  through  the  secondary 
drier  /  to  the  expander,  the  secondary 
drier  serving  as  a  precautionary  device 
to  remove  any  moisture  which  may  have 
passed  the  drier  F  because  of  high  tem- 
perature at  that  point.  In  the  expander  K 
the  air  is  expanded  adiabatically  at  the 
ratio  of  expansion  determined  by  the  posi- 
tion of  the  control  piston  in  the  cylinder  L, 
which  in  turn  is  controlled  by  the  thermo- 
stat M.  The  expanded  air,  of  extremely 
low  temperature,  is  carried  to  the  oil  sepa- 
rator A'  in  which  any  oil  is  removed  before 
it  may  enter  the  refrigerating  coils  D,  as 
oil  in  the  coils  produces  a  decided  loss  in 
efficiency.  The  oil  extracted  in  the  separa- 
tor N  is  returned  to  the  return  pipe  from 
the  refrigerating  coils  £)  by  a  crossover  O. 
both  oil  and  air  being  finally  returned  to 
the  crankcase  from  which  the  compressor 
cylinders   take   their   supply. 

The  thermostatic  control  of  the  ratio 
of  e.\pansion  is  aconiplished  by  means  of 
a  piston  whose  position  determines  the 
length  of  the  cam  face,  which  in  turn 
determines  the  proportionate  time  of  open- 
ing and  closing  the  inlet  valves,  and  there- 
fore the  ratio  of  expansion.  The  position 
of  the  control  piston  is  determined  ther- 
mostatically by  a  leak-off  connected  with 
the  thermostat,  by  which  high-pressure  air 
is  allowed  to  escape  to  the  low-pressure 
side  and  move  the  piston  proportionately 
to   its   rate   of  escape. 

In  a  device  having  extremes  of  tempera- 
ture such  as  the  one  under  consideration 
it  is  highly  important  that  lubrication  be 
effective  and  automatic.  Castor  oil  is  used 
because  of  the  fact  that  its  viscosity  is 
not    greatly    affected    by    either    the    high 


temperature  of  the  compressor  or  the  ex- 
tremely low  temperature  of  the  expander. 
The  compressor  cylinders  take  their  air 
from  the  crankcase  and  lubrication  of  the 
compressor  cylinders  is  effected  by  the 
splash  of  the  crank.  It  follows  that  a 
comparatively  large  amount  of  oil  is  car- 
ried with  the  air  into  the  compressor 
cylinders,  where  not  only  the  cylinders 
but  the  valves  and  valve  mechanism  are 
amply  lubricated.  This  oil  is  separated 
from  the  compressed  air  by  the  separator 
H,  and  being  under  the  pressure  of  the 
high  side  is  fed  through  a  tube  to  the  cam 
pocket  and  valve  head  of  the  expander 
mechanism.  This  constitutes  a  crossover 
for  the  oil.  Some  portion  escapes  around 
the  pistons  into  the  crankcase.  The  re- 
mainder is  carried  with  the  expanded  air 
to  the  separator  A^  where  it  is  removed 
centrifugally  and  by-passed  and  returned 
through  the  tube  O. 

The  Ethyl  Chloride  System 
In  addition  to  the  systems  described 
there  is  another,  of  the  compression  type, 
using  ethyl  chloride  as  the  medium.  Ethyl 
chloride  boils  at  54.5  deg.  Fahr.  and  lique- 
fies at  the  low  pressure  of  15  lbs.,  with 
condenser  water  at  65  deg.  Fahr.  Its 
critical  temperature  is  365  deg.  Fahr.,  which 
is  sufficiently  high  to  preclude  the  danger 
of  generating  permanent  gases.  Being  a 
neutral  gas,  it  is  possible  to  use  thin  seam- 
less drawn  copper  tubes,  and  the  joints 
may  be  soldered  if  desired. 

.\s  the  boiling  point  of  ethyl  chloride 
is  so  low,  a  partial  vacuum  is  necessary 
on  the  low  side  of  the  machine  to  produce 
the  required  temperature  in  the  car.  The 
medium  is  handled  by  a  valveless  rotary 
compressor. 

The  machinery  is  located  in  the  end 
of  the  car  and  the  method  of  operation 
is  as  follows :  The  medium  is  evaporated 
in  the  refrigerator  pipes  in  the  refrigerat- 
ing compartment.  The  gas  is  then  drawn 
to  the  compressor  and  forced  into  the  con- 
denser where  it  is  liquefied.  The  condenser 
consists  of  a  series  of  copper  tubes  placed 
vertically  in  the  compartment  with  the 
compressor.  The  heat  of  compression  is 
removed  by  means  of  a  small  spray  of 
water  fed  to  the  top  of  the  condenser,  and 
this  water  is  cooled  by  a  fan  so  arranged 
that  the  current  of  air  is  distributed 
equally  over  the  entire  surface  of  the  con- 
denser. The  power  to  drive  this  mechan- 
ism is  taken  from  the  axle  of  the  car  by 
means  of  a  belt  and  countershaft  below 
the  compressor.  Between  the  countershaft 
and  the  truck  axle  are  interposed  two  idler 
pulleys  upon  a  common  guide,  these  pul- 
leys being  held  together  by  springs  and 
placed  upon  a  guide  in  order  that  they 
may  operate  in  either  direction.  The  ar- 
rangement is  such  that  in  whichever  direc- 
tion the  car  is  running  the  machine  auto- 
matically takes  up  its  refrigerating  work. 
The  water  for  cooling  the  condenser  is 
carried  in  a  tank  underneath  the  car,  from 
which    it    is    pumped    by    a    small    rotary 


pump  attached  to  the  main  shaft  of  the 
compressor.  An  oil  engine  is  provided 
for  the  purpose  of  continuing  the  opera- 
tion of  refrigeration  when  the  car  is 
standing  still,  thus  making  it  possible  to 
set  the  car  out  of  the  train  when  neces- 
sary. The  water  for  cooling  the  cylinder 
of  the  engine  is  carried  in  a  small  tank 
on  the   roof  of   the   car. 

Conclusion 

As  stated  at  the  beginning  of  the  paper 
and  for  the  reasons  there  mentioned,  it 
will  be  some  time  before  mechanical  re- 
frigeration will  be  adopted  on  American 
railway  cars.  However,  the  author  believes 
that  it  can  be  accomplished  by  equipping 
refrigerator  cars  with  a  thermosiphon  sys- 
tem and  providing  a  tank  in  the  roof  of 
the  car  with  two  compartments,  one  for 
receiving  ice  from  regular  icing  stations 
and  the  other  for  holding  a  weak  brine 
solution  into  which  is  submerged  a  re- 
frigerating coil;  the  source  of  energy  for 
cooling  this  brine  to  come  from  a  cen- 
tral refrigerating-plant  car  carried  in 
the  train  and  having  a  capacity  sufficient 
to  refrigerate  ten  cars.  The  brine  cooled 
in  this  central  car  would  be  pumped  un- 
der a  pressure  of  two  or  three  pounds  to 
the  refrigerating  coils  in  the  various  re- 
frigerator cars,  and  even  remove  the  latent 
heat  of  the  brine  in  the  tanks,  if  neces- 
sary, thus  freezing  it,  thereby  storing  re- 
frigerating work  to  be  used  if  the  car 
should  be  set  out ;  or  if  the  car  is  to  be 
used  in  traffic  where  it  is  not  operated 
from  the  central-plant  car,  then,  as  pre- 
viously mentioned,  it  may  be  iced  in  the 
usual  way,  and  by  means  of  the  thermo- 
siphon system  a  rapid  automatic  circula- 
tion of  the  secondary  refrigerating  coils 
will  take  place  whether  the  car  is  standing 
or  in  motion.  It  should  be  possible  to 
store  enough  latent-heat  energy  to  oper- 
ate one  of  these  cars  at  least  72  hours 
without  re-icing  or  reconnection  to  the 
central-plant  car. 

This  central-plant  car  should  have  in- 
stalled within  it  a  dense-air  refrigerating 
machine  of  30  tons  refrigerating  capacity 
for  a  ten-car  unit.  This  machine  may  be 
driven  by  any  of  the  standard  forms  of 
gas  or  oil  engines,  preferably  of  the  Diesel 
type,  and  the  entire  operation  can  be  so 
designed  that  no  water  need  be  provided  to 
carry  away  the  heat  of  compression. 


Railviray  Electrification  in  Sweden 

While  the  question  of  electrification  of 
Swedish  railways  has  been  discussed  for 
a  long  time,  but  little  actual  progress  has 
been  made,  as  witnessed  by  the  fact  that 
only  380  kilometers  out  of  a  total  of  15,160 
kilometers  of  railway  lines  are  at  present 
using  electric  traction  power.  The  electri- 
fication of  the  Goteborg-Stockholm  rail- 
road, one  of  the  principal  trunk  lines  of 
the  country,  has  been  projected  at  an 
original  cost  of  75,000,000  crowns,  later 
reduced     to     an     estimate     of     42,000,000. 
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The  Railway  Situation  in  Canada* 

By  C.  M.  Howard,  Vice-Pres't. 
Canadian  Manufacturers'  Association 


The  Dominion  of  Canada  has  over  forty- 
two  thousand  live  hundred  (42,500)  miles 
of  railway,  with  a  population  of  eight 
million  seven  hundred  and  twenty-nine 
thousand  (8,729,000)  people,  which  gives 
one  mile  of  railway  for  two  hundred  and 
six  (206)  inhabitants. 

No  other  country  in  the  world  has  the 
same  mileage  as  compared  with  the  popula- 
ticin.  The  L'nited  States  has  approximately 
twice  the  number  of  inhabitants  per  mile, 
whereas  the  United  Kingdom  has  ten  times 
the  number.  It  has  been  found  that  rail- 
way traffic  increases  appro.ximately  in 
proportion  to  the  square  of  the  trib- 
utary population,  which  indicates  that 
the  situation  in  the  United  States  should 
yield  four  times  the  traffic  per  mile  of  rail- 
way as  compared  with  what  could  be  ex- 
pected in  Canada. 

The  Federal  Government  now  controls 
over  twenty-two  thousand  (22,000)  miles  of 
railway,  made  up  of  the  Canadian  National 
and  Grand  Trunk  Systems,  which  have  re- 
cently been  co-ordinated  to  the  extent  of 
eliminating  competition  and  operating  on  a 
partnership  basis,  but  notwithstanding 
these  efforts,  the  net  results  for  the  year 
1921  showed  a  deficit  of  seventy-two  mil- 
lion, three  hundred  and  forty-six  thousand, 
two  hundred  and  thirty-three  ($72,346,233) 
dollars,  and  for  the  previous  year  the  deficit 
amounted  to  over  seventy-four  million  (74,- 
000.000)   dollars. 

It  has  been  stated  that  it  will  cost  the 
United  States  Government  approximately 
two  billion  dollars  ($2,000,000,000)  to  as- 
sist the  railways  through  the  war  period, 
but  this  enormous  sum  does  not  represent 
the  losses  actually  incurred. 

All  the  countries  involved  in  the  war 
had  to  face  this  difficult  railway  situation, 
and  they  have  adopted  various  means  for 
keeping  the  railways  in  service  and  restor- 
ing their  credit,  whereas  Canada  has  de- 
cided upon  Public  Ownership,  on  a  tre- 
mendous scale,  at  a  cost  which  is  stagger- 
ing, and  which  will  continue,  unless  radi- 
cal measures  are  adopted. 

It  would  be  out  of  place  at  this  time  to 
discuss  the  advisability  of  Government 
Ownership,  which  has  now  been  adopted. 
All  sections  of  the  community  are  vitally 
interested,  and  it  is  in  order  to  consider 
the  situation  as  one  would  review  his  pri- 
vate business  in  the  face  of  a  critical  situ- 
ation. 

In  the  first  place,  it  must  be  realized 
that  the  Government  Railways  represent  a 
tremendous  business,  amounting  to  over 
three    hundred    and    forty    million    ($340,- 
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000,000)  dollars  per  annum,  extending  over 
twenty-two  thousand  (22,000)  miles  of  ter- 
ritory and  employing  over  eighty-nine 
thousand  (89,000)  persons.  In  such  a  busi- 
ness, an  improvement  of  only  one  per  cent 
in  efficiency,  economy,  or  better  adminis- 
tration would  mean  a  saving  of  three  mil- 
lion, four  hundred  thousand  ($3,400,000) 
dollars  per  annum. 

This  consideration  indicates  at  once  that 
the  first  necessity  is  to  have  the  best  pos- 
sible executive,  who  must  be  thoroughly 
familiar  with  all  branches  of  the  railway 
business  and  the  requirements  of  the  coun- 
try, and  he  should  not  be  hampered  by  any 
political  considerations,  and  should  have 
the  confidence  and  full  support  of  the 
public. 

600  Miles  Unprofit.'\ble 

In  the  second  place,  the  public  must 
realize  that  mistakes  of  the  past  have  to  be 
rectified,  as  well  as  possible,  at  this  late 
date.  We  have  a  railway  mileage  very 
much  in  excess  of  the  actual  needs,  parallel 
lines  serving  the  same  territory,  and  branch 
lines  serving  no  substantial  purpose  except 
to  swell  the  annual  deficit.  A  brief  survey 
of  the  e.xisting  Government  lines  will  indi- 
cate that  over  six  hundred  (600)  miles  of 
railway  now  in  existence  in  various  parts 
of  the  country  are  entirely  unwarranted 
and  can  be  abandoned  at  once.  More  can 
follow  in  due  time,  as  conditions  develop, 
but  si.x  hundred  (600)  miles  of  unprofitable 
and  unnecessary  railway,  with  all  their  at- 
tendant losses,  can  be  discontinued  forth- 
with ;  rails  and  other  material  can  be  sal- 
vaged, and  in  some  cases  the  right-of-way 
can  be  used  for  highway  purposes,  which 
would  be  desirable  in  certain  sections. 

The  railways  have  shown  that  it  is  en- 
tirely practical  to  operate  on  a  leased  line 
of  railway,  as  they  are  doing  this  between 
Toronto  and  Hamilton,  where  the  traffic, 
perhaps,  is  denser  than  in  any  other  part 
of  Canada. 

L.\RGE  S.wiNGS  Possible 

It  is  difficult  to  estimate  what  the  total 
saving  would  be  by  this  course,  as  it  would 
vary  in  different  localities,  but  very  large 
savings  can  be  effected  by  this  means  with- 
out delay.  It  is  for  the  general  public  to 
realize  that  such  a  course  is  necessary,  and 
should  be  insisted  upon,  notwithstanding 
some  local  and  selfish  opposition  that  may 
develop. 

The  same  remarks  apply,  with  equal 
force,  to  train  service.  More  trains  are 
being  operated  in  some  localities  than  are 
necessary  to  handle  the  business,  and  every 
unnecessary  train  represents  a  continual 
and  a  direct  loss  to  the  Government  sys- 


tem. Such  trains  should  be  discontinued 
entirely  or  reduced  to  the  actual  necessities 
of  the  district.  It  is  possible  these  com- 
munities could  be  served  by  operating  a 
gasoline  car,  as  is  being  done  now  between 
Winnipeg  and  Transcona.  Very  substan- 
tial savings  can  also  be  effected  by  this 
means.  Some  complaints  will  doubtless  be 
made  at  local  points,  but  it  is  essential  to 
realize  that  train  service  has  been  forced 
upon  the  railways  in  the  past,  and  is  one 
of  the  chief  causes  of  the  heavy  losses  now 
sustained.  The  public,  in  general,  should 
not  be  expected  to  pay  the  losses  in  order 
to  furnish  certain  ambitious  communities 
with  more  trains  than  they  can  use. 

The  heaviest  single  item  of  expense  in 
the  railway  business  is  the  payroll.  During 
the  past  year  the  wages  paid  out  on  the 
Government  Railways  amounted  to  over 
one  hundred  and  thirty  million  ($130,000,- 
000)  dollars,  which  is  considerably  more 
than  half  of  the  gross  traffic  receipts. 

While  it  is  important  that  wages  should 
be  sufficient  to  maintain  a  suitable  stan- 
dard of  living,  it  is  equally  essential  that 
an  honest  day's  work  should  be  performed 
for  a  fair  wage.  The  willingness,  ability 
and  discipline  of  this  large  number  of  em- 
ployes is  a  vital  factor  in  the  operation  of 
the  railways,  as  was  recently  demonstrated 
in  the  United  States.  During  the  years 
1914  to  1917,  the  railways  in  that  country 
handled  an  increase  in  freight  traffic  of 
thirty-one  (31%)  per  cent,  with  an  increase 
in  employes  of  ninety-three  thousand  (93,- 
000),  or  three  thousand  (3,000)  men  for 
one  per  cent  increase  in  freight  traffic 
After  that  date,  when  employes  became  de- 
moralized and  unwilling,  it  required  an  in- 
crease of  twenty  thousand  (20,000)  men  to 
handle  an  increase  of  one  per  cent  in 
freight  traffic.  From  this  it  can  be  seen 
that  a  proper  spirit  on  the  part  of  the  em- 
ployes is  essential,  and  the  country  cannot 
afford  to  employ  any  but  active  and  willing 
men  in  any  capacity.  Here  again  the  pub- 
lic must  realize  this  necessity  and  support 
the  management  in  its  efforts  to  obtain  an 
honest  day's  work  for  a  far  wage,  and  to 
man  the  railways  with  a  class  of  men  who 
are  prepared  to  reognize  their  duties  to  the 
public. 

Another  heavy  item  of  expense  is  the 
coal  bill.  During  the  year  1921,  the  Gov- 
ernment Railways  consumed  six  million, 
two  hundred  and  thirty-nine  thousand,  two 
hundred  (6,239,200)  tons  of  coal,  at  a  cost 
of  thirty-six  million,  six  hundred  and 
ninety  thousand,  one  hundred  and  fifteen 
dollars  ($36,690,115),  of  which  a  consid- 
erable amount  was  necessarily  purchased  in 
the  United  States,  thus  helping  to  increase 
our  unfavorable  trade  balance. 
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New   Locomotive   Designs 

Locomotive  designers  in  the  United 
States  have,  for  very  many  years,  shown 
an  independence  of  precedent  that  has  al- 
ways been  inspiring.  And  if  we  compare 
the  latest  developments  with  the  first  Eng- 
lish engines  that  were  imported  and  copied 
the  difference  is  so  marked  that  the  two 
can  hardly  be  classed  in  the  same  species. 
The  three-point  suspension,  the  camel 
back,  the  development  of  the  mogul  and 
consolidation,  the  Wootten  boiler,  the  lift- 
ing of  the  boiler  and  center  of  gravity,  the 
introduction  of  the  trailing  wheel,  the  mal- 
let. The  latest  example  is  the  mikado, 
which  is  illustrated  on  another  page  in 
this  issue. 

With  the  exception  of  the  wheel  ar- 
rangement there  is  hardly  a  point  on  this 
engine  that  has  not  been  touched  up  or  ad- 
justed to  meet  or  come  up  to  the  require- 
ments tliat  the  designers  had  in  view.  The 
first  step  taken  was  to  consult  the  engi- 
neers of  the  road  over  which  the  locomo- 
tive was  to  run  and  ascertain  the  limits  of 
stresses  that  could  be  imposed  upon  the 
bridges.  Then  the  designers  were  given  a 
free  hand  to  go  ahead.  The  result  is  an 
aigine  that  would  attract  attention  at  once. 
The  large  feedwater  heater  on  top  of  the 
smokebox,  the  outside  drypipe,  the  feed- 
water  pump  are  all  oddities  in  so   far  as 


the  conventional  locomotive  is  concerned. 
It  is,  of  course,  needless  to  say  that  a 
departure  from  the  lines  of  ordinary  de- 
sign was  not  the  primary  object  but  the 
production  of  an  engine  that  should  do  the 
maxinmum  of  work  for  the  minimum  of 
operating  cost.  In  going  over  the  design 
it  would  be  difficult  to  find  anything  that 
has  been  omitted  which  would  contribute 
to  the  realization  of  the  object  as  stated 
above. 

Without  entering  into  a  detailed  discus- 
sion of  all  of  the  points,  it  will  be  well  to 
emphasize  the  departure  that  has  been 
made  in  the  firebox  construction.  The 
mere  rounding  of  the  corners  on  a  long 
easy  radius  must  appeal  to  everyone  who 
knows  of  the  difficulty  of  keeping  the  or- 
dinary corners  tight.  That  difficulty  is  not 
so  much  due  to  the  sharpness  of  the  turn 
and  thicknesses  of  metal  near  that  point, 
because  tightness  can  always  be  secured 
there  in  a  new  boiler.  But,  when  the  boil- 
er is  in  action,  the  variation  in  the  expan- 
sion of  the  two  sheets,  the  low  tempera- 
ture of  the  water  in  contact  with  the  foun- 
dation ring  and  the  cold  air  driving  against 
the  bottom  of  it,  tend  to  set  up  stresses 
against  the  rivets  of  such  magnitude  that 
the  sheets  buckle  away  from  the  ring  and 
the  inevitable  leak  follows. 

In  the  ordinary  boiler  the  water  is  slow 
in  reaching  steam  temperature  at  the  back 
end  of  the  water  leg  at  the  bottom,  and  it 
may  be  said  to  never  reach  it  at  the  front. 
The  double  set  of  arch  tubes  used  in  this 
engine,  with  new  arrangement  of  brick 
arch,  are  said  to  keep  up  such  a  rapid  cir- 
culation in  the  water  leg  that  the  tempera- 
ture at  the  bottom  rises  to  and  is  held  at 
steam  temperature  during  the  whole  period 
of  the  time  that  the  engine  is  in  active  op- 
eration. 

This  will  naturally  tend  to  an  equaliza- 
tion of  the  expansion  of  the  two  sheets 
and  thus  decrease  the  tendency  to  buckle 
near  the  ring,  while  the  long  radius  of  the 
corner  will  serve  to  distribute  such  stresses 
as  will  be  unavoidably  developed  over  a 
greater  distance  and  prevent  their  concen- 
tration at  one  point. 

This  long  curve  should  show  an  im- 
mediate result  in  improved  evaporation  be- 
cause of  the  better  firing  made  possible  by 
it,  and  later  in  boiler  repairs. 

The  use  of  superheated  steam  for  auxil- 
iary power  is  also  a  novelty  and  will  un- 
doubtedly manifest  its  advantage  in  a  re- 
duced steam  consumption;  for  there  is  no 
reason  why  a  saving  should  not  be  ob- 
tained in  these  smaller  consumers  as  well 
as  in  the  main  engines,  though  the  rate 
will  probably  be  less. 

And  so  in  reviewing  the  machine  the 
points  of  interest  are  many  and  each  one 
promises  to  give  a  good  account  of  itself 
in  economy  of  operation  and  efficiency. 


The  Strike  of  the   Shop  Crafts 

People    always    speak    and    think    of    a 
"bad  loser"  in  any  field  of  sport  with  more 


or  less  of  contempt.  It  is  not  considered 
sportsmanlike  to  accept  awards  on  luck  in 
one's  favor  and  refuse  to  accept  the  re- 
verse. The  decision  of  the  railroad  shop 
crafts  to  strike  was  looked  upon  in  very 
much  that  light  by  the  general  public. 
They  had  accepted  awards  in  their  favor, 
had  gone  to  the  Labor  Board  with  their 
case,  with  the  full  understanding  that  the 
decision  would  be  accepted  by  both  parties 
to  the  controversy.  At  least  that  was  the 
understanding  of  the  railroads  and  the 
public.  But  as  soon  as  the  decision  was 
handed  down,  instead  of  doing  what  was 
expected  of  them,  the  leaders  ordered  a 
strike  vote  which,  somehow,  always  seems 
to  be  an  affirmative.  There  was  not  even 
an  acceptance  of  the  award  pending  appeal. 
Prices  are  falling  everywhere.  It  would 
be  ruination  to  the  country  to  attempt  to 
maintain  the  inflated  or  artificial  standard 
that  prevailed  throughout  the  war;  and 
with  the  tendency  of  the  day,  it  was 
naturally  expected  that  railroad  wages 
should  fall  into  line. 

The  combination  of  these  two  circum- 
stances sent  the  strikers  out,  deprived  of 
every  particle  of  sympathy  on  the  part  of 
the  public;  a  sympathy  that  is  absolutely 
essential  to  the  winning  of  such  a  move. 
Add  to  this  the  well-known  fact  that  many 
of  the  men  went  out  against  their  will, 
and  that  some  had  even  tried  to  get  a 
special  dispensation  permitting  them  to 
work,  and  the  making  of  a  failure  was 
evident  from  the  start. 

The  recruiting  of  new  forces  was  done 
with  rather  remarkable  rapidity,  under  the 
circumstances,  and  then  arose  the  question 
of   seniority. 

Seniority  has  its  good  and  bad  sides. 
As  an  inducement  to  stick  to  the  job  and 
a  guarantee  that  the  best  and  easiest  work 
will  come  to  him  who  waits,  it  is  good. 
It  guaranties  a  man  against  worry  and 
gives  him  a  confidence  that  all  will  be 
well.  But  as  a  destroyer  of  initiative,  and 
a  damper  for  an  ambitious  man  it  is  un- 
excelled. It  is  the  incubator  of  the  drone. 
So,  when  the  railroad  executives  told 
their  old  men,  who  stuck,  that  their 
seniority  would  have  a  step-up  and  the 
new  ones  that  they  should  be  guaranteed 
their  place  in  the  line,  there  was  conster- 
nation and  wrath  in  the  ranks  of  the 
strikers.  And  straightway  their  main  ef- 
fort was  diverted  from  the  point  of  main- 
taining the  old  wage  condition  to  that 
of  insuring  their  old  seniority  rights  when 
they  returned  to  work. 

This  w-as  the  crux  of  the  whole  matter. 
To  have  conceded  their  position  in  this 
would  have  been  to  put  a  premium  on 
revolt.  It  would  have  been  to  discourage 
loyalty  and  to  have  made  it  impossible 
for  any  man  to  accept  the  word  of  a  rail- 
road official.  Discipline  would  have  gone 
to  the  winds  and  agreements  have  become 
a  laughing  stock. 

Then  came  the  propaganda  by  which  an 
attempt  was  made  to  convince  the  public 
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that  unsafe  rolling  stock  was  in  use.  But 
so  many  roads  had  had  locomotives  in 
white  lead  on  July  first  that  there  was 
enough  to  keep  trains  moving  in  spite  of 
individual  deteriorations  and  the  public 
was    not    persuaded. 

It  is  generally  acknowledged  that  the 
Scarborough  raid  was  one  of  the  greatest 
tactical  mistakes  that  the  Germans  made 
in  their  conduct  of  the  war.  They  mis- 
took the  temper  of  their  enemies.  It  did 
more,  that  bombing  of  an  unguarded  sea- 
side resort,  to  consolidate  English  patriot- 
ism and  arouse  the  fighting  blood  of  the 
island  than  anything  else  could  have  done. 
So  the  dynamiting  of  the  West  Shore 
train  and  the  removal  of  the  rail  Joints 
at  Gary,  with  the  attempt  on  the  lives  of 
innocent  passengers,  neither  struck  terror 
into  the  community  or  convinced  anyone 
that  rolling  stock  was  unsafe.  The  public 
simply  branded  the  strikers  as  outlaws. 

As  to  the  situation  as  it  stands  the 
shop  crafts  appear  to  be  holding  the  losing 
hands.  The  forces  are  being  rapidly  re- 
cruited, so  far  as  reports  are  available, 
and  with  the  public  stand  against  and  con- 
tempt for  terrorism,  it  does  not  seem  that 
it  has  very  much  to  fear.  The  strike  was 
a  mistake  and  is  probably  now  recog- 
nized as  such  by  the  leaders,  but  in  one 
thing  it  has  served  a  good  purpose  in  bring- 
ing definitely  to  the  front  the  right  of 
a  man  to  work  as  well  as  to  strike ;  and 
that  to  try  to  prevent  either  is  a  criminal 
offense. 


Train  Control  or  the  Automatic  Stop 

The  order  has  been  issued  and,  in  time, 
we  will  have  demonstrations  on  an  ex- 
tended scale  of  the  operations  and  effects 
of  train  control  or  automatic  stop  according 
to  the  choice  of  the  individual  roads  af- 
fected. 

This  order  differs  from  previous  re- 
quirements of  the  Interstate  Commerce 
Commission  in  the  matter  of  safety  re- 
quirements in  the  mental  attitude  induced 
toward  it.  When  the  automatic  coupler 
was  up  for  discussion,  for  example,  there 
was  a  universal  agreement  in  the  opinion 
that  it  was  a  vital  necessity  and  the  only 
point  against  it  was  the  expense  which  a 
president  of  a  very  big  railroad  declared 
would  bring  many  lines  to  the  verge  of 
bankruptcy.  In  this  case  there  was  a  really 
popular  demand  for  the  reform.  As  for 
the  power  brake  requirements  and  the 
safety  devices  of  grab  irons,  etc.,  the  rail- 
road fraternity  recognized  their  desirability, 
but  the  general  public,  knowing  nothing 
and  caring  less  about  the  operation  of 
freight  trains,  gave  it  no  attention.  The 
brake  was  acknowledged  to  be  necessary  to 
the  safe  and  proper  handling  of  a  long  train 
and  uniformity  of  shape  and  location  of 
grab  irons  was  so  evidently  a  move  in  the 
direction  of  safety  that  the  matter  only 
aroused  discussion  to  the  extent  of  deter- 
mining the  best  shapes  and  locations. 

But    the    automatic    stop     raises    other 


points  in  opposition  besides  cost.  It  is 
argued  that  an  automatic  control  or  stop 
will  cause  a  relaxation  of  vigilance  on  the 
part  of  the  engineer ;  that  there  is  no 
device  so  sufficiently  perfected  as  to  make 
its  practical  application  on  a  large  scale 
feasible,  and  finally  the  weak  one  of  not 
being  necessary.  The  latter  may  be  dis- 
missed without  comment  in  the  face  of  the 
latest  Missouri  Pacific  disaster  caused  by 
the  lack  of  vigilance  of  an  engineer  with 
an  unbroken  record  of  one  hundred  per 
cent,  carefulness  for  more  than  thirty  years. 

As  to  the  practicability  of  any  and  all 
devices  thus  far  offered,  it  is  hardly  to  be 
expected  that  even  one  can  be  found  with- 
out flaw  or  blemish.  A  statement  that  par- 
takes very  much  of  the  nature  of  a  plati- 
tude and  which  can  be  applied  to  all  human 
devices.  But  a  mechanism  may  be  work- 
able and  admit  of  a  wide  practical  applica- 
tion and  yet  be  many  degrees  removed  from 
perfection.  And  the  evidence  seems  to  be 
conclusive  that  there  are  several  devices 
that  will  meet  this  simple  specification. 

As  for  the  main  claim  that  the  installa- 
tion of  such  a  device  will  merely  dull  the 
vigilance  of  the  engineer  and,  by  that  very 
influence,  promote  the  liability  of  accident. 
On  this  opinions  differ  and  will  for  some 
time  to  come ;  but  such  evidence  as  we  have 
on  the  subject  is  quite  contradictory  of  this. 
Testimony  from  roads  using  such  devices 
is  very  emphatic  to  the  effect  that  such 
devices  tend  to  keep  the  engineer  alert 
rather  than  lull  him  into  a  semi-somnolent 
security. 

As  for  the  relative  merits  of  the  auto- 
matic control  or  stop,  the  final  conclusion 
will  probably  not  be  reached  until  both 
systems  have  been  tried  for  a  time  suf- 
ficient to  demonstrate  their  relative  values. 
Both  have  their  merits,  but  it  would  seem 
that  the  stop  must  be  superimposed  on  the 
control  in  order  that  there  may  be  no  pos- 
sibility of  an  approach  to  the  Missouri 
Pacific  disaster. 


Operating  Income  and  the  6  Per  Cent 
Return  Compared 

The  Bureau  of  Railway  Economics  has 
compiled  figures  showing  how  much  the 
6  per  cent  return  on  the  tentative  valua- 
tion of  the  railroad  properties  is  for  each 
month  of  the  year. 

In  no  district  have  the  railroads  as  a 
whole  realized  during  the  first  six  months 
of  this  year  a  return  of  6  per  cent  on 
their  tentative  valuation,  according  to 
tabulations  based  on  reports  filed  by  the 
carriers  with  the  Interstate  Commerce 
Commission.  For  the  country  as  a  whole 
the  carriers  have  realized  a  net  operating 
income  during  the  first  half  of  this  year 
amounting  to  $349,092,945,  which  on  the 
basis  of  their  tentative  valuation  would 
mean  a  return  of  only  4.44  per  cent,  or 
$123,130,993  short  of  a  6  per  cent  return. 

The  net  operating  income  for  the  rail- 
roads in  the  Eastern  district  for  the  first 
six  months  totaled  $187,883,726,  or  a  return 


of  5.21  per  cent  on  their  tentative  valua- 
tion. This  was  $28,368,372  below  what 
they  should  have  earned  to  receive  a  6 
per  cent  return. 

Reports  for  the  Southern  district  show 
that  the  net  operating  income  for  the  car- 
riers in  that  part  of  the  country  totaled 
$54,528,110,  or  a  return  of  5.13  per  cent. 
This  also  fell  short  of  a  6  per  cent  return 
by  $9,272,735. 

The  net  operating  income  for  the  car- 
riers in  the  Western  district  amounted  to 
$106,681,109,  or  3.33  per  cent.  The  roads 
in  that  district,  however,  lacked  $85,489,- 
886  of  realizing  a  6  per  cent  return. — 
Railroad   Data,   Aug.  24. 

The  "6  per  cent  on  tentative  valuation" 
is  computed  on  the  tentative  valuation 
made  by  the  Interstate  Commerce  Com- 
mission in  Ex  Parte  74  for  rate  making 
purposes,  adjusted  by  the  Bureau  of  Rail- 
way Economics  to  apply  to  railways  of 
Class  I,  and  to  include  the  net  amount  of 
additions  from  January  1,  1920,  to  Septem- 
ber 30,  1921.  It  is  allocated  to  the  several 
months  on  the  basis  of  monthly  variations 
in  railway  operating  income,  so  as  to  re- 
flect seasonal  fluctuations  in  traffic  and 
earnings.  This  monthly  distribution  fol- 
lows the  actual  average  results  of  the 
five-year  period  ended  December  31,  1916. 


New  Railroad  Laws  in  1921 

In  1921,  588  laws,  drafted  to  affect  rail- 
road operation,  were  introduced  into  the 
State  Legislatures  of  the  United  States. 
Only  166  of  these  were  passed.  This  is 
shown  in  a  report  of  a  special  committee 
of  the  American  Railway  Association  on 
relations  of  railway  operation  to  legis- 
lation. 

In  the  State  Legislature  of  California, 
46  laws  were  introduced  and  13  became 
laws.  This  represents  the  greatest  num- 
ber of  railroad  laws  introduced  and  passed 
in  any  State  in  the  country. 

The  Pennsylvania  Legislature  consid- 
ered 31  laws,  but  passed  only  2,  and  of 
the  30  introduced  in  the  Ohio  Legislature 
only  9  became  law.  In  Iowa  23  bills  were 
proposed  and  10  passed,  while  these  figures 
for  Wisconsin  were  20  and  8,  respectively. 
In  Texas  23  bills  were  introduced  and  7 
became  laws. 

Taking  the  States  by  groups,  less  rail- 
road legislation  was  proposed  and  passed 
in  the  New  England  States  than  in  any 
other  group  of  States  in  the  Union,  al- 
though there  were  no  laws  intoroduced  in 
New   Jersey. 

The  subjects  to  which  the  588  laws  in- 
t 
troduced  and  166  passed  pertained  mcluded 

every  phase  of  railroad  operation,  such  as 
train  rules,  taxes,  rates,  passes,  main- 
tenance of  way,  crossings,  leases,  accidents 
and  many  other  subjects. 

Laws  affecting  taxation  amounted  to  14, 
a  greater  number  than  those  passed  on 
any  other  subject.  Legislation  affecting 
livestock   totaled    13    laws,    while    11    laws 
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affecting   rates   were   passed   and    10  each 
on  crossings  and  equipment. 


Germany   Tending   to   Impress   Its    In- 
dustrial Standards  on  All  Import 
Countries 

"The  day  may  not  be  far  distant  when 
American  manufacturers  will  receive  in- 
quiries from  oversea  countries  to  furnish 
goods  according  to  the  German  national 
standards,  and  it  behooves  us  to  plan  in 
time  to  meet   such  conditions." 

This  statement  is  contained  in  a  com- 
munication to  the  American  Engineering 
Standards  Committee  from  Oscar  R. 
Wikander,  an  American  Engineer,  who 
has  just  returned  from  Germany,  where 
he  represented  the  committee  in  con- 
ferences concerning  the  international 
standardization  of  ball  bearings.  Describ- 
ing the  great  strides  in  standardization 
that  have  been  made  by  German  industries 
during  the  last  few  years  and  the  impor- 
tant foreign  trade  advantages  accruing  to 
German  industries  because  of  thejr  intense 
standardization  activities.  Mr.  Wikander 
said: 

"There  is  no  doubt  in  my  mind  that 
one  of  the  main  reasons  why  forward- 
looking  Germans  force  their  standardiza- 
tion work  is  because  they  want  to  intro- 
duce German  standards  in  the  great  im- 
porting countries,  and  possibly  in  the 
whole  world.  Holland,  Switzerland,  Aus- 
tria, Sweden,  and  many  other  European 
countries  follow  the  German  lead  very 
closely.  The  great  German  deliveries  in 
kind  to  France  will  no  doubt  be  made 
as  far  as  feasible  according  to  German 
standards,  thereby  introducing  them  in 
that  country. 

"It  was  only  a  few  years  ago  that  the 
'Normenausschuss  der  Deutschcn  Indus- 
trie,' an  organization  corresponding  to  our 
American  Engineering  Standards  Com- 
mittee, was  formed  but  the  amount 
of  work  which  it  has  already  ac- 
complished is  stupendous.  The  'Nor- 
menausschuss' has  already  issued  several 
hundred  sheets  of  approved  standards,  and 
about  twice  as  many  are  already  pub- 
lished as  proposed  standards.  This  en- 
thusiasm is  due  to  a  more  or  less  general 
recognition,  created  under  the  pressure  of 
war  conditions,  of  the  great  economic 
value  of  standardization,  and  to  the  very 
generally  accepted  opinion  that  a  stand- 
ardized industry  would  be  one  of  the 
strongest  weapons  in  Germany's  struggle 
for  economic  rehabilitation  and  financial 
reconstruction. 

"To  give  a  concrete  illustration  of  this 
point,  I  may  mention  that  at  the  time  of 
my  visit,  a  syndicate  of  nineteen  German 
manufacturers  and  one  Swedish  manufac- 
turer were  executing  an  order  for  seven 
hundred  locomotives  for  Russia,  all  of 
the  same  design,  and  every  part  in  every 
one  of  them  was  being  made  interchange- 
able with  the  corresponding  part  in  all 
the   others,   all   parts   having   been   manu- 


factured to  the  same  fits  and  tolerances. 
This  feature  will  have  the  great  advan- 
tage of  permitting  the  Russian  railroads 
to  use  any  disabled  locomotive  as  a  store 
of  spare  parts  for  all  the  others.  In  one 
case  a  locomotive  was  assembled  from 
parts  machined  in  twenty  different  shops, 
v.ith  no  more  difficulty  than  a  locomotive 
\\hich  was  built  complete  in  one  shop. 
In  case  of  future  orders,  the  Russians 
will  no  doubt  specify  that  all  new  loco- 
motives of  this  class  be  built  not  only  of 
the  same  design  as  above,  but  so  that 
every  part  is  interchangeable  with  the 
above. 

"It  is  easy  to  realize  what  great  advan- 
tages German  manufacturers  of  locomo- 
tives will  have  over  those  of  other  na- 
tions when  competing  on  the  basis  of  such 
specifications,  and  this  example  illustrates 
the  economic  advantage  which  can  be 
gained  by  German  industry  in  introducing 
its  standards  in  all  countries  importing 
mechanical  equipment." 


Seniority  and  Pensions 

In  recent  public  discussions  of  the  shop- 
men's strike,  the  erroneous  statement  has 
been  repeatedly  made  that  loss  of  seniority, 
by  returning  men,  also  involves  forfeiture 
of  accumulated  pension  privileges.  On 
the  Pennsylvania  Railroad,  and  on  other 
systems  generally,  seniority  rights  and 
pension  privileges  are  entirely  separate  and 
distinct  matters.  A  man's  seniority  is  de- 
termined by  the  position  his  name  occupies 
on  a  roster  kept  for  his  particular  craft 
at  the  point,  or  for  the  division,  where  he 
is  employed.  If  he  leaves  the  service,  and 
returns,  his  name  goes  to  the  bottom  of 
the  roster  as  of  the  date  on  which  he  is 
re-employed.  The  importance  of  seniority 
is  that  it  entitles  a  man  to  the  choice  of 
shifts,  day  or  night,  and  to  priority  in 
bidding  for  better  or  otherwise  more  de- 
sirable positions,  as  such  opportunities 
open ;  also  that  it  gives  him  preference 
over  junior  employes  in  holding  his  work 
when  it  is  necessary  to  lay  men  off. 
Seniority  depends  upon  continuity  of  em- 
ployment. 

Pensions,  however,  are  based  upon  the 
total  years  of  service,  regardless  whether 
they  are  continuous  or  not.  Under  the 
Pennsylvania  Railroad's  plan  every  em- 
ploye, regardless  of  grade  or  rank,  must 
retire  at  the  age  of  seventy  years.  If  in- 
capacitated he  may  be  retired  at  sixty-five 
or  over  if  he  has  been  in  the  service  thirty 
years.  He  receives  as  a  pension  one  per 
cent  of  his  average  monthly  earnings  dur- 
ing his  last  ten  years  of  work,  multiplied 
by  his  total  number  of  years  of  service. 
He  may  enter  or  leave  the  service  once  or 
half  a  dozen  time  during  his  career,  and 
the  method  of  computing  the  pension  will 
be  the  same  in  any  case. 

Therefore,  if  a  shopman  now  on  strike 
on  the  Pennsylvania  Railroad  seeks  re- 
instatement and  is  accepted  he  loses  seni- 
ority, that  is,  his  name  goes  at  the  bottom 


of  the  seniority  roster  at  the  point  where 
he  is  employed.  But  he  does  not  lose  any- 
thing at  all  of  the  accumulated  benefit  of 
his  previous  years  of  service  with  respect 
to  his  pension  privileges.  The  Pennsyl- 
vania System  management's  position  on 
the  seniority  issue  does  not  in  any  way 
impair  or  lessen  the  pension  privileges  of 
its  former  employes  who  are  now  out  of 
the  service,  provided  they  seek  reinstate- 
ment  and   are  accepted. 

-Another  error  which  has  received  cir- 
culation lies  in  supposing  that  the  pensions 
of  railroad  employes  are  paid  for.  in  whole 
or  part,  by  contributions  from  the  men 
themselves.  This  is  not  the  case  on  the 
Fennsj'lvania  Railroad,  nor  on  other 
American  railroad  systems.  Pensions  are 
paid  entirely  out  of  the  funds  of  the  com- 
pany, as  a  voluntary  gift  in  recognition  of 
long  and  faithful  service,  and  to  assist  old 
employes  who  have  passed  the  period  of  ac- 
tive work.  The  company  pays  the  pen- 
sions and  bears  the  entire  cost  of  operating 
the  Pension  Department. 

The  pension  system  on  the  Pennsyl- 
vania Railroad  was  inaugurated  January 
1,  1900.  Since  that  time  it  has  paid  out 
526.800,000  in  pensions.  At  the  present 
time  6.893  employes  are  being  carried  on 
the  pension  rolls,  and  the  annual  pay- 
ments of  pensions  are  now  at  a  rate  ex- 
ceeding $3,000,000  per  year. 


Development  of  Stainless  Steel 
The  special  properties  of  stainless  steel 
render  it  a  valuable  material  for  many 
purposes  when  ordinary  steel  is  either  less 
effective  or  imsuitable.  In  many  cases, 
stainless  steel  is  replacing  some  of  the 
non-ferrous  metals  owing  to  the  high 
mechanical  strength  which  is  associated 
with  its  non-staining  and  non-resisting 
properties.  In  a  list  of  over  two  hundred 
articles  and  machinery  parts  in  the  manu- 
facture of  which  stainless  steel  has  been 
either  actually  used  or  suggested  the 
following  are  particularly  noticeable: 
wheels,  gears,  shafts,  ventilators,  decora- 
tive metal  work,  gasoline  engines  and 
parts,  condensers  and  ball  bearings ;  while 
in  cutlery  the  uses  to  which  the  metal  is 
put  are  legion. 


Railway  Ties  for  Egypt 

The  Egyptian  State  Railways  are  call- 
ing for  bids  for  201,700  ties.  Certain 
American  hardwoods  and  softwoods  are  in- 
cluded in  the  list  as  acceptable.  It  is 
recommended  that  the  matter  be  taken  up 
preferably  through  local  agents  in  Egypt. 


General  Requisites  of  Train  Control 

In  a  paper  read  recently  before  the 
Franklin  Institute  in  Philadelphia,  Frank 
J.  Sprague,  the  well  known  electrical  en- 
gineer, who  has  been  devoting  a  great  deal 
of  attention  to  the  subject,  laid  down  the 
following  general  requisites  of  tram  con- 
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trol,  which  seemed  to  him  fundamental  for 
the  highest  measure  of  success  in  meet- 
ing the  increasingly  difficult  conditions  of 
railroad  operation. 
Specifically,  a  successful  system  should : 
Be  applicable  to  any  single  or  multiple 
track  railroad,  with  or  without  automatic 
signal  equipment ;  and  in  the  case  of  the 
former,  regardless  of  whether  AC  or  DC 
normal  danger  or  normal  clear  signals  are 
used,  with  or  without  interlocks  and  over- 
laps. 

Be  suitable  for  any  road,  regardless  of 
the  kind  of  power  used,  whether  steam  or 
electric ;  and  in  the  latter  case  uninfluenced 
by  the  kind  of  current  or  type  and  loca- 
tion of  conductors. 

Not  encroach  upon  the  clearance  lines 
of  rolling  stock  or  track  equipment ;  or  be 
limited  by  extraneous  equipment  along  the 
right-of-way ;  or  interfere  or  be  interfered 
with  by  snow  plows  or  dragging  equip- 
ment. 

Be  unaffected  by  climatic  extremes, 
proof  against  interruption  by  water,  snow 
or  sleet,  and  subject  to  a  minimum  of  de- 
preciation. 

Provide  distinctive  cab  signals  and  full 
block  protection,  as  reliably  as  any  possible 
wayside  iignal. 

Provide  speed  limitation,  regardless  of 
signals,  on  tangents  and  curves  where  re- 
quired, and  insure  slowing  down  to  safe 
running  speeds  on  entering  caution  terri- 
tory. 

The  engine  equipment  should  be  : 
Readily  applied  to  all  types  of  road  en- 
gines, passenger  and  freight,  and  once  in- 
stalled be  a  matter  of  no  concern  to  the 
engineman  as  to  adjustment,  upkeep  or  re- 
placement. 

Unaffected  by  shock,  jar  and  vibration, 
and  proof  against  roadway  dust  and 
changes  in  atmospheric  humidity. 

Readily  replaceable,  at  least  as  easily  as 
the  standard  parts  of  the  regular  brake 
equipment. 

Of  such  character  that  a  locomotive  can 
be  used  interchangeably  on  all  kinds  of 
train  service,  and  with  any  kind  of  brak- 
ing which  may  be  required. 

Subject  to  speed  control,  that  is,  to  a 
proper  coordination  of  the  elements  of 
train  speed  and  braking  power  of  equip- 
ment. 

Engine  and  track  equipment  should  be 
as  nearly  as  possible  fool-proof,  and  de- 
mand the  minimum  of  upkeep  and  atten- 
tion, both  as  to  time  occupied  and  special 
knowledge  required ;  and  necessity  for  ad- 
justments by  the  engineman  should  be 
eliminated. 

Finally,  the  system  should  be  the  engi- 
neer's friendly  mentor  and  guide,  aiding, 
not  necessarily  opposing  him,  a  thoroughly 
reliable  but  unobtrusive  partner  in  the  op- 
eration of  his  engine,  which,  while  at  all 
times  interposing  an  effective  shield  be- 
tween him  and  disaster,  will  leave,  within 
all  proper  limits,  the  handling  of  the  train 
subject  to  his  judgment. 


Gasoline  Railway  Motor  Car  in  Service  on  the 
New  Orleans  and  Lower  Coast  Railroad 


For  nearly  two  years  there  has  been 
in  service  on  the  New  Orleans  and  Lower 
Coast  Railroad,  on  a  run  between  .Xlgiers 
and  Buras,  Louisiana,  a  gasoline  motor 
railway  car,  the  operation  of  which  at  a 
steady  and  substantial  profit,  has  proven  to 
the  officials  of  that  road,  the  practicability 
and  efficiency  of  gasoline  motor  car  equip- 
ment for  the  service  requirements  of  the 
division. 

A  steam  train  was  formerly  operated 
on  this  sixty-mile  run  at  a  steady  loss. 
During  the  war  the  continuance  of  steady 
losses    appeared    to    be    inevitable    so    the 


of  these  figures  the  saving  would  probably 
be  considerably  more.  Figuring  on  a  302- 
day  year  with  120  miles  of  travel  to  the 
credit  of  the  motor  car  each  day,  the  sav- 
ing through  the  use  of  motor  equipment 
mounts  up  into  thousands  of  dollars  per 
year. 

Since  the  inauguration  of  motor  car  ser- 
vice on  this  run  the  patronage  of  the  line 
has  increased  to  such  an  extent  that  an 
addition  to  the  equipment  has  become 
necessary.  However,  instead  of  going 
back  to  the  use"  of  a  steam  train,  the  offi- 
cials   of    the    road    purchased    a    trailer 
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morning  train  on  this  particular  run  was 
discontinued  entirely.  .After  the  war  the 
officials  of  this  line  decided  to  re-establish 
the  service  using  gasoline  equipment.  They 
purchased  a  chassis  from  the  Four  Wheel 
Drive  Auto  Company,  Clintonville,  Wis- 
consin, and  built  a  body  for  it  with  a  seat- 
ing capacity  of  thirty  passengers,  in  their 
own  shops.  It  was  coinpleted  and  installed 
so  that  the  car  was  placed  in  service  on 
Noveinber  3,  1920.  Since  that  tiine  the  car 
has  made  one-round  trip  daily,  except  Sun- 
days, between  Algiers  and  Buras.  In 
making  this  run  the  speed  of  the  car  ranges 
up  to  a  maximum  of  35  miles  per  hour 
and  the  entire  run  of  sixty  miles,  including 
time  for  stopping,  is  made  in  about  four 
hours. 

An  average  cost  of  about  fifteen  cents 
per  mile  is  necessary  to  operate  the  gaso- 
line car.  This  includes  fuel,  oil,  repairs, 
replacement  parts,  salaries  of  motorman 
and  conductor,  insurance,  etc.  The  cost 
of  operating  the  train  consisting  of  a 
steam  locomotive  and  two  coaches  over 
the  same  run  is  41.8  cents  per  mile.  This 
cost  is  computed  on  the  same  basis  as  the 
cost  of  operating  the  motor  car.  Neither 
one  of  these  figures  includes  the  right-of- 
way  maintenance  cost,  but  it  stands  to  rea- 
son that  the  heavy  locomotive  with  two 
heavy  coaches  would  do  more  damage  to 
the  right-of-way  than  the  motor  car  which 
weighs  only  about  six  and  one-quarter  tons. 
In  other  words,  the  motor  car  saves  26.8 
cents  per  mile,  and  if  the  right-of-way 
maintenance    costs    were   included    in   each 


chassis  from  the  Four  Wheel  Drive  .Auto 
Company  and  have  built  a  body  for  it. 
By  changing  their  seating  arrangements  in 
the  motor  car,  the  two-car  train  now  seats 
fifty-two  passengers,  it  also  has  a  baggage 
and  mail  compartment  and  a  toilet.  With 
this  addition  to  the  equipment  a  more  com- 
plete service  is  given  and  the  comfort  of 
passengers  is   increased. 

It  is  believed  that  the  additional  car  will 
not  make  it  necessary  to  increase  the  run- 
ning time  between  Algiers  and  Buras.  nor 
will  the  expense  of  operation  per  mile 
increase  materially. 

In  operating  their  motor  equipment,  the 
New  Orleans  &  Lower  Coast  Railroad 
have  adopted  the  policy  of  having  a  man 
spend  a  short  time  each  night  going  over 
the  equipment  after  it  has  been  placed 
in  the  shed  and  seeing  that  everything 
is  in  ship-shape.  This  plan  not  only  in- 
sures safety  to  passengers  and  eliminates 
delays  through  breakages  during  the  run, 
liul  it  adds  to  the  life  of  the  equipment. 

The  use  of  self-propelled  railway  cars 
may  be  novel  to  railway  men  not  accus- 
tomed to  their  application,  but  an  earnest 
study  of  their  engineering  problem  is  im- 
portant for  a  better  development  of  this 
class  of  rolling  stock. 

Although  operating  conditions  vary  on 
different  railroad  lines,  such  facts  and  fig- 
ures as  given  above  are  fast  convincing 
railroad  operators  that  railway  motor 
equipment  has  an  important  place  in  the 
success  and  profitable  operation  of  the 
country's  railroads. 
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Improved  Shop  Devices  for  Railroad  Work 

A   Coupler  Yoke   Rivet   Cutter — Flanging   Clamp  Made  From  Old  Air   Brake   Cylinders — Dies   for 

Pointing  Staybolts 


Coupler  Rivet  Nipper 
A  very  simple  home-made  device  for 
cutting  the  rivets  that  hold  the  yoke  to 
the  coupler  is  shown  in  the  accompany- 
ing engraving.  Its  motive  power  is  a 
cyHnder   16  ins.  in  diameter  with  a  piston 


when  the  air  is  released  from  the  cylin- 
der. 

The  shape  of  the  cutter  is  shown  in 
the  small  drawing.  It  has  a  length  of  6s 
ins.  and  a  thickness  of  IJs   in. 

With  this   machine   the   voke   rivets  can 


DE\ICE  FOR  CUTTING  THE  RIVETS  TH.\T  HOLD  THE  VOKE  TO  THE  COUPLER. 


Stroke  of  6  ins.  The  piston  rod  is  at- 
tached to  the  long  end  of  a  lever  having 
a  ratio  of  78  ins.  to  IS  ins.  between  the 
fulcrum  and  the  point  of  its  attachment 
and  that  of  the  cutter.  So  that  for  the 
full  stroke  of  the  piston  the  movement 
of  the  cutting  end  will  be  a  little  more 
than  1%  in.  And  if  an  air  pressure  of 
60  lbs.  per  square  inch  be  used  the  pres- 
sure exerted  to  shear  the  rivet  will  be 
about  62,700  lbs. 

The  piston  rod  is  2'/2  ins.  in  diameter 
and  drives  through  a  2-in.  bolt  at  the 
end  of  the  lever.  The  fulcrum  bolt  is 
3  ins.  in  diameter  and  is  held  by  a  heavy 
casting  with  jaws  6  ins.  wide  and  2^ 
ins.  thick,  which  is  bolted  by  ten  \14  in. 
bolts  to  a  heavy  baseplate  set  on  a  bed  of 
concrete.  The  lever  has  a  uniform  depth 
of  85-2  ins.  for  its  whole  length  with  a 
thickness  of  2'4  ins.  at  the  cylinder  end 
and  4  ins.  at  the  fulcrum. 

The  anvil  is  12y2  ins.  long  and  3  ins. 
thick  with  a  width  of  8  ins.,  which  serves 
to  hold  the  coupler  or  yoke  while  shear- 
ing. The  cutter  is  dove-tailed  into  the 
face  of  the  lever  and  has  a  bearing  at  its 
upper  end  against  the  solid  metal  so  that 
the  fastening  bolt  is  relieved  of  all  shear- 
ing  stress. 

Beneath  the  broad  foot  formed  at  the 
short  end  of  the  lever  there  is  a  heavy 
spring  of  8  ins.  outside  diameter  that 
serves  to  give  a  quick  return  to  the  lever 


be  cut  as   rapidly  as  the  men  can  handle 
the  couplers  on  and  off  of  the  anvil. 

Fl.\ngimg  Cl.\mp 

In  this  machine  the  discarded  air  brake 
cylinder  comes  to  the  front  as  a  means 
of  operation.  This  clamp  A  is  drawn 
down  against  the  bed  B  by  the  two  old 
air  brake  cyHnders  CC,  which  are  14  ins. 


in  diameter  with  a  piston  stroke  of  12 
ins.,  and  they  are  set  15  ft.  4  ins.  apart 
from  center  to  center.  The  clamping  bar 
A  has  a  uniform  thickness  of  4  ins.  for 
its  whole  length,  with  a  depth  of  7j4  ins. 
at   the  center   and  4^   ins.   at  the   ends. 

The  uprights  E  which  form  the  guides 
for  the  bar  A  are  L-shaped  and  are  bolted 
to  the  main  base. 

Air  is  admitted  and  exhausted  from 
each  end  of  the  cylinder  by  the  valve  D, 
as  the  weight  of  the  pistons  and  the  bar 
would  settle  down  to  rest  against  the  base 
unless  they  were  held  up  by  air  pressure 
beneath  them.  The  valve  is.  therefore, 
so  arranged  that  when  admitting  air  to 
one  end  of  the  cylinders  it  is  exhausting 
it  from  the  other.  With  60  lbs.  per  square 
inch  air  pressure  above  the  pistons  the 
clamp  is  drawn  down  with  a  pressure  of 
about  18,950  lbs.  plus  the  weight  of  the 
moving   parts. 

Such  a  clamp  as  this  can  be  made  very 
cheaply  and  of  any  desired  size  and 
power. 

Dies  for  Pointing  Staybolts 

The  pointing  of  staybolts  is  sometimes 
troublesome  and  time  consuming,  and  the 
dies  shown  are  designed  to  ehminate  the 
trouble  and  reduce  the  time  to  a  minimum. 

The  die  or  cutter  is  made  1  11/64  in. 
square  and  has  the  cutting  edge  and  con- 
tour ground  out  of  one  corner  as  shown 
at  A.  The  stayboh  is  held  in  a  chuck 
and  revolved  while  the  end  of  the  cutter 
is  forced  up  against  it,  thus  forming  the 
point  as  indicated  by  the  special  engrav- 
ing. 

The   shaped   cutting   edge   A    is   ground 
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just  deep  enough   so  as  to  leave   no   teat 
on  the  end  of  the  bolt. 

The  dies  can  be  used  on  bolts  of  I  in., 
1  1/16  in.  and  \'/i  in.  In  order  to  do  the 
cutting  the  value  of  the  distance  A  is 
made  31/64  in.,  33/64  in.  and  35/64  in.,  re- 


DIE.S    FOR    POINTING    STAVBOl.T.S. 

spectively,  or  so,  that  twice  the  distance  A 
will  be  1/32  in.  less  than  the  diameter  of 
the  bolt.  The  diameters  of  the  points  on 
the  three  bolts,  after  finishing,  will  be 
15/16  in..  1  in.  and  1  1/16  in.,  respectively. 
In  making  these  bolts  the  distances  A 
and  B  are  ground  so  as  to  cut  bolts  of 
different  diameters  and  care  should  be 
exercised  that  there  is  a  proper  clearance 
back  of  the  cutting  edge. 


Landis  New  Die  Head 

The  Landis  Machine  Company. 
Waynesboro,  Pa.,  has  recently  developed 
a  stationary  type  die  head  with  microm- 
eter attachment.  This  head  is  particu- 
larly valuable  when  cutting  threads  of 
special  form  requiring  one  or  more  rough- 
ing cuts  and  a  linishing  cut.  With  the 
micrometer  attachment  it  is  possible  to  set 
the  die  head  so  that  the  same  amount  of 
metal  is  left  for  the  finishing  cut  at  all 
times.  The  head  is  graduated  for  both 
right  and  left  hand  for  all  sizes  of  bolts 
and  pipe  within  its  range.  These  gradua- 
tions are  stamped  on  the  outer  surface 
of  the  closing  ring  above  the  circular  slot. 

The  operation  of  the  die  head,  referring 
to  the  illustration  is  as  follows :  To  ad- 
just the  die  head  to  size  loosen  the  clamp- 
ing nut  -\  with  the  left  hand  and  bring 
the  inde.x  mark  B  opposite  the  required 
graduation  on  the  graduated  scale  with 
the  right  hand.  Further  adjustment  can 
be  made  if  desired,  through  the  microm- 
eter attachment,  and  great  accuracy  at- 
tained. 

To  adjust  the  micrometer  attachment 
back  off  stop  screw  D  after  first  loosen- 
ing the  stop  screw  lock  nut  E.  Then  the 
micrometer  screw  C  can  be  adjusted  for 
increasing  or  decreasing  the  diametrical 
adjustment. 

To  increase  the  diametrical  adjustment 
of  the  die  head,  turn  the  micrometer  screw 
C  in  a  counter  clockwise  direction.  This 
causes    the    upper   part   of    the    link    F    to 


swing  to  the  left  about  the  center  G. 
The  swing  of  the  link  F  to  the  left  pulls 
the  closing  ring  H  to  the  right  and  in- 
creases the  diametrical  adjustment.  Turn- 
ing the  micrometer  screw  C  in  a  clockwise 
direction  causes  a  counter  movement  of  the 
link  !•"  and  decreases  the  diametrical  ad- 
ju>tini"nt. 


NEW    DIK    HK.M)    WITH    MICROMETER 
ATTACHMENT. 

After  the  micrometer  adjustment  is 
made,  the  stop  screw  D  should  be  set 
against  the  link  F  and  locked  in  place 
with  the  stop  screw  lock  nut  E.  To  ad- 
just the  die  head  for  the  roughing  cut, 
turn  the  micrometer  screw  C  in  a  counter 
clockwise  direction  until  the  desired 
diametrical  adjustment  is  obtained.  The 
stop  screw  D  should  be  left  in  the  locked 
position.  Two  or  more  roughing  cuts  can 
be  made  by  decreasing  the  diametrical  ad- 
justment of  the  die  head  in  one  or  more 
increments  through  the  itiicrometer  screw 
C  After  the  roughing  cut  has  been  made, 
the  micrometer  screw  C  should  be  turned 
back  in  a  clockwise  direction  until  the 
link  F  come  against  the  stop  screw  D. 
The  die  head  is  now  set  to  the  final  diam- 
eter and   is  ready  for  the  finishing  cut. 

Arrangements  can  be  made  to  apply 
this  die  head  with  micrometer  attachment 
to  turret  lathes,  engine  lathes,  and  hand- 
operated  screw  machines.  It  may  also 
be  applied  to  lathe  type  of  threading  ma- 
chines  having   stationary   heads. 


Safety  on  the  Pennsylvania 

The  Pennsylvania  System  operated 
throughout  the  year  ended  May  31,  1922, 
without  a  passenger  being  killed  in  train 
accident. 

In  that  period,  1,400,000  passenger  trains 
were  operated  over  more  than  11,000  miles 
of  road,  while  the  number  of  passengers 
carried  totaled  152,000,000,  which  rep- 
resented approximately  one-seventh  of  the 
passenger  business  of  the  railroads  in  the 
United   States. 

A  single  defect  in  track  or  equipment 
or  the  violation  of  a  safety  rule  may  cause 
a  fatal  train  wreck.  The  record  cited  of 
immunity  from  fata!  injury  to  passengers 
in  train  accident  will  therefore  be  better 
appreciated  when  it  is  understood  that  the 
Pennsylvania  System  embraces  27,000 
miles  of  track,  owns  271,000  freight  cars, 
S.OOO  passenger  cars  and  8.000  locomotives, 
and   has   approximately   200,000  employes. 


Southern  Pacific's  Improvement  Plan 

The  Southern  Pacific  Company,  during 
the  current  year  will  expend  a  total  of 
$29,000,000  in  carrying  out  its  extensive 
programme  calling  for  new  construction, 
betterments  and  additions  to  facilities  and 
equipment.  The  work  at  present  under 
way,  calls  for  an  expenditure  of  about  $11,- 
300,000  for  new  rails,  ties  and  ballast,  $4,- 
500,000  for  new  locomotives,  $12,500,000 
for  new  rolling  stock  and  $700,000  for 
plant    facilities. 


Westinghouse  Electric  Company 

The  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  has 
just  completed  the  preparation  of  a  64- 
page  illustrated  publication  on  mine  loco- 
motives and  other  mining  apparatus.  In 
addition  to  line  material,  the  publication, 
which  is  known  as  Catalogue  6-M,  con- 
tains much  information  about  mine  safety 
switches,  Frankel  solderless  connectors, 
tapes,  babbitts,  solders,  micarta  gears,  mine 
locomotive  headlights,  etc. 

This  company  is  also  distributing  a 
Publication  4249-A,  describing  its  line  of 
insulating  and  soldering  compounds.  Some 
of  the  materials  treated  in  the  publication 
are  baking  varnishes,  air-drying  varnishes, 
insulating  compounds,  finishing  materials, 
insulating  glue,  soldering  flux.  and 
lubricating   oil. 


Traveling  Engineers'  Association 

Owing  to  the  unsettled  conditions,  the 
executive  cominittee  of  the  Traveling  En- 
gineers' Association  have  considered  it 
necessary  to  change  the  date  of  the  an- 
nual meeting  from  September  12,  13,  14 
and  15  to  October  31,  November  1,  2  and 
3  of  the  current  year.  The  hotel  accommo- 
dations and  all  other  arrangements  will 
be  the  same  as  were  arranged  for  the 
first-named  date  of  the  convention.  J.  H. 
DeSalis  is  president  and  W.  O.  Thomp- 
son, 1177  East  98th  street,  Cleveland,  O., 
secretary. 
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Snap  Shots  —  By  the  Wanderer 


It  has  been  suggested  as  one  of  the 
means  of  untangling  the  snarl  of  union  su- 
pervision of  shop  and  railroad  industry 
that  an  appeal  be  made  to  the  local  officers 
for  co-operation  in  increasing  the  efficiency 
of  the  men,  and  to  ask  opinions  as  to  the 
value  of  proposed  changes  in  facilities.  It 
has  a  beautiful  sound,  but  like  many  an- 
other Eutopian  ideal,  it  has  but  little 
chance  of  being  worked  out  so  as  to  give 
practical  and  tangible  results. 

My  range  of  vision  and  experience  is 
not  all-inclusive  by  any  means ;  but,  as  far 
as  it  has  extended,  it  has  failed  to  find 
any  trace  of  any  union  anywhere  setting 
forth  a  definite  or  even  an  indefinite  move- 
ment for  an  increase  in  the  efficiency  of  its 
members.  But,  on  the  other  hand,  so  far 
as  I  know,  the  policy  has  been  to  cut  down 
the  efficiency  and  output  of  the  best  to 
that  which  can  easily  be  attained  by  the 
mediocre  and  least  efficient.  This  holds 
for  times  of  peace  and  times  of  war;  in 
good  times  and  bad  times.  The  command 
has  been  to  hold  back  the  best  and  never 
apply  the  spur  to  the  poor.  It  isn't  a  very 
high  ideal,  to  be  sure,  but  it  appeals  to 
man's  natural  laziness  and  his  age-old  de- 
sire to  avoid  the  condemnation  to  live  by 
the  sweat  of  his  brow.  Then  add  the  sen- 
iority law  and  you  have  the  making  of  in- 
difference, inefficiency  and  neglect.  A 
good  man,  an  ambitious  man  who  wants  to 
rise,  has  a  hard  time.  He  cannot  outstrip 
his  fellows  without  anathema.  Excellence 
has  no  reward  under  seniority  rights,  and 
initiative  is  killed  while  mediocrity  or  less 
occupies  the  saddle.  So  the  suggestion 
would  be  glorious  if  it  could  be  executed, 
but  of  that  I  hae  me  douts. 


Of  course,  one  swallow  does  not  make 
a  summer,  and  one  man's  experience  can- 
not establish  a  general  law,  but  it  may  have 
its  value  as  an  indicator. 

It  so  happened  that  I  was  loitering  about 
the  shops  of  a  large  road,  running  out  of 
Chicago,  on  the  first  of  July  in  this  year 
of  our  Lord,  at  the  time  of  and  before 
the  walk-out  of  the  shopmen.  It  also  hap- 
pened that  I  was  thrown  into  pretty  close 
personal  contact  with  a  number  of  the 
men  who  were  "ordered"  out.  I  say  "or- 
dered" out  advisedly,  because  not  a  single 
man  with  whom  I  had  the  privilege  of 
talking  either  wanted  to  strike  or  had  any 
sjTTipathy  with  those  who  did.  And  a 
number  of  them  even  went  so  far  as  to 
ask  permission  to  remain  in  the  service  of 
an  outside  company  where  they  would  not 
be  doing  repair  work  but  would  be  at 
work  on  railroad  property.  This  w-as  re- 
fused, much  to  their   disgust. 

Since  then  I  have  wandered  down 
through  Indiana,  Ohio,  Tennessee  and 
West    Virginia    and    have    run    across    a 


goodly  number  of  shopmen,  none  of  whom 
would  acknowledge  to  me  that  they  wanted 
to  strike.  When  asked  why  they  did  so, 
the  invariable  reply  was : 

"Why !  I've  got  to." 

"I've  got  to."  That  tells  the  whole  story. 
Not  allowed  to  work  for  an  outside  party, 
because  if  one  man  is  idle  all  must  be. 
Well,  that  may  be  all  right,  but  somehow 
it  doesn't  seem  quite  right  to  me. 


It  has  been  my  lot  to  see  a  good  deal  of 
the  publicity  work  of  railroad  departments, 
and  it  does  not  impress  me  as  being  very 
efficient.  That  is,  it  does  not  always,  in 
fact,  very  seldom,  give  the  information 
that  the  techincal  man  would  like  on  tech- 
nical subjects.  There  are  many  words  put 
together  in  flowery  and  grandiloquent  se- 
quence, but  seldom  getting  down  to  brass 
tacks,  as  it  were.  And  the  trouble  is  that 
real  information  is  hard  to  obtain. 

To  take  a  notable  example.  Probably 
the  9S9  of  the  New  York  Central  was  the 
most  extensively  advertised  locomotive  that 
has  ever  been  built  in  the  L^nited  States 
Its  publicity  was  a  piece  of  advertising  oi 
the  passenger  department  of  the  road 
There  was  very  much  talk,  but  nothing 
regarding  the  peculiarities  of  the  design 
the  power  it  was  capable  of  developing,  it 
boiler  or  engine  efficiency,  or  anything,  in 
fact,  that  was  of  interest  to  the  engineer 
or  designer.  It  was  known  to  have  run 
at  an  exceedingly  high  speed,  but  many  of 
us  had  our  suspicions  that  that  speed  was, 
like  the  height  of  a  parade  elephant,  based 
on  circus  measurement.  Well,  it  is  very 
natural  that  things  should  be  like  that,  for 
it  takes  an  engineer  to  gather,  compile  and 
issue  engineering  information,  and  public- 
ity work  is  not  usually  in  the  hands  of  en- 
gineers. 

Rapidity  of  action  is  certainly  not  a  gen- 
eral attribute  of  mankind.  The  slow  saun- 
ter is  the  pace  on  the  street  and  oblivious- 
ness to  the  desires  of  others  to  be  able  to 
move  characterizes  a  good  working  ma- 
jority. This  slowness  seems  to  me  to  be 
one  of  the  contributing  elements  of  the  in- 
ability of  late  trains  to  make  up  time. 
Passengers  move  in  and  out  of  cars  w-ith 
an  exasperating  degree  of  moderation,  and 
this  is  especially  the  case  in  country  dis- 
tricts. 

When  the  elevated  railroads  were  opened 
in  New  York  its  patrons  moved  so  slowly 
that  station  stops  seemed  intenriinable. 
Then  was  introduced  the  slogan  of  "Step 
lively,  please."  Every  guard  said  it,  and 
repeated  it  and  repeated  it  again  at  every 
stop,  until  it  became  a  byword  in  the  city. 
And  the  effect  was  that  people  did  step 
more  lively  than  w-as  their  wont,  and  sta- 
tion delays  were  about  cut  in  two. 


This  urgent  request  to  step  lively,  please, 
has  never  been  used  on  the  surface  rail- 
road trains  and  they  are  being  inordinately 
delayed  because  of  the  slow  moving  crowd, 
and  the  country  crowd  or  country  people 
are  the  slowest  of  the  lot.  Why  not  have 
the  trainman,  when  he  announces  the  sta- 
tion, make  the  request  to  step  lively,  please, 
because  we  are  late  and  want  to  make  up 
time?  And  then  urge  the  oncoming  pas- 
sengers to  do  likewise? 

Train  schedules  are  usually  so  made 
that  there  is  little  chance  of  making  up 
time  by  faster  running,  but  it  can  be  done 
by  expediting  the  movement  of  passengers. 
I  was  on  a  long  local  run  the  other  day 
on  which  there  were  fifty-two  stops.  The 
train  was  late  and  remained  late :  but  it 
could  easily  be  seen  that  a  rapid  passen- 
ger movement  at  each  station  could  have 
saved  an  average  of  thirty  seconds  for 
every  stop.  Well !  That  would  have  put 
the  train  in  ahead  of  its  actual  arriving 
time  by  twenty-six  minutes,  which  would 
have  made  it  twenty-four  minutes  late  at 
terminal  instead  of  one  hour. 

There  is  no  good  reason  why  a  surface 
railroad  passenger  should  remain  seated 
until  the  train  stops;  and  there  is  no  good 
reason  why  the  passenger  should  not  be 
told  that  by  so  doing  he  is  delaying  the 
costly  train,  wasting  the  time  of  his  fel- 
low passengers,  and  adding  to  the  cost  of 
railroad  operation ;  because  it  certainly 
does  cost  more  to  get  a  late  train  over  the 
road  than  one  that  is  on  time. 

Indolence  and  thoughtlessness  are  re- 
sponsible for  thi*;.  and  there  is  every  rea- 
son why  the  indolent  and  thoughtless  man 
should  be  told  of  his  defects  and  asked  or 
even  be  forced  to  remedy  them,  when  they 
are  costing  the  community  time  and  money. 
But  he  will  never  think  of  it  himself  be- 
cause      Well.you  know,  thinking  is  not 

much  of  a  human  characteristic.  The  think- 
ing of  the  world  is  done  by  a  microscopic 
minority. 


I  am  impressed  and  frequently  un- 
favorably by  the  fear  manifested  by  many 
railroad  men  to  talk  for  publication  about 
things  that  have  happened  or  are  happen- 
ing about  them.  They  are  obsessed  with 
the  idea  that  if  they  speak  and  so  much 
as  hint  that  the  men  and  the  shop  com- 
mittees are  not  the  most  reasonable  of 
men  and  merely  lack  a  halo  to  be  candi- 
dates for  cannonization,  that  some  dire 
vengence  will  he  wrought  upon  them. 
They  will  tell  tales  that  make  their  hear- 
ers bristle  with  indignation,  for  private 
subrora  circulation  only,  quiet  oblivious 
of  the  fact  that  the  best  and  quickest  way 
to  correct  an  abuse  is  to  throw  it  into  the 
light  of  day  and  give  it  all  of  the  pub- 
licity possible. 
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Railroad  Equipment  Notes 


Locomotives 

Tlie  Baltimore  &  Oliio  lias  ordered  15 
Pacilic  type  locomotives  from  the  Baldwin 
Locomotive    W'ocks. 

The  Detroit  Terminal  has  ordered  two 
locomotives  of  the  0-8-0  type  from  the 
American    Locomotive    Company. 

The  Southern  Pacific  has  ordered  two 
snow  plows,  having  12  ft.  cut,  and  cylin- 
ders 18  by  26  inches,  from  the  American 
Locomotive   Company. 

The  Illinois  Central  has  ordered  15 
switching  locomotives  from  the  Baldwin 
Locomotive  Works,  25  Santa  Fe  type  loco- 
motives from  the  Lima  Locomotive  Works 
and  25  Mikado  locomotives  from  the 
American    Locomotive   Company. 

The  Chicago  &  Eastern  Illinois  has 
ordered  10  Mikado  type  locomotives  from 
the  American  Locomotive  Company  and 
six  Pacific  type  locomotives  from  the 
Lima    Locomotive   Works. 

The  Erie  has  placed  an  order  for  30 
Mikado  locomotives  with  the  Baldwin 
Locomotive    Works. 

The  Union  Pacific  has  placed  an  order 
with  the  American  Locomotive  Company 
for  55  Mountain  type  and  10  Mallet  type 
locomotives. 

The  Lima  Locomotive  Works  ha\e  re- 
ceived an  order  for  19  locomotives  for  the 
New  York.  Chicago  &  St.  Louis.  It  is  also 
reported  that  the  Lima  Locomotive  Works 
have  received  an  order  for  five  switching 
engmes  from  the  Indianapolis  Union  Rail- 
way. 

Baldwin  Locomotive  Works  will  con- 
struct 25  Consolidation  type  engines  for 
the   State    Railways   of    Poland. 

The  Missouri,  Kansas  and  Texas  is  in- 
quiring for  40  Mikado,  5  Pacific,  and 
10  eight-wheel  switching  locomotives. 

The  Chicago  &  Northwestern  has  in- 
quired for  40  Mikado  type  2-8-2  super- 
heater freight  locomotives.  Total  weight 
of  engine  in  working  order  will  be  304,000 
lbs.  Total  weight  of  tender  in  working 
order  will  be  168,000  lbs.,  with  capacity  of 
15  tons  of  coal  and  8,275  gallons  of  water. 
Also  10  Pacific  type  4-6-2  superheater  pas- 
senger locomotives.  Total  weight  of  en- 
gine in  working  order  to  be  169,000  lbs., 
and  weight  of  tender  in  working  order 
170,500  lbs.,  with  capacity  of  IS  tons  of 
coal  and  8.275  gallons  of  water. 

The  St.  Louis  Coke  &  Chemical  Co.  has 
ordered  a  switching  locomotive  from  the 
American  Locomotive  Company.  This  en- 
gine will  be  of  the  0-8-0  type,  have  cylin- 
ders 21  X  26  in.  and  weigh  in  working 
order  about  147,000  lbs. 

The  American  Locomotive  Company 
has  also  received  orders  for  small  switch- 
ing engines  from  the  Public  Service  Com- 
pany of  Northern  Illinois,  The  Wheeling 
Steel  and  Iron  Company  of  Wheeling,  W. 
Va.,  and  the  David  J.  Joseph  Company 
of  Cincinnati.  Ohio. 


The  Union  Pacific  has  ordered  IS  2-10-2 
type  engines  from  the  Baldwin  Locomo- 
tive Works. 

The  Chicago,  Milwaukee  &  St.  Paul  is 
contemplating  the  purchase  of  75  loco- 
motives. 

The  Missouri  Pacific  has  placed  an  or- 
der for  25  Mikado  type  locomotives  with 
the   .\merican   Locomotive   Company. 

The  Missouri,  Kansas  &  Texas  has  or- 
dered 10  eight- wheel  switches  from  tlie 
American  Locomotive  Company. 


Freight  Cars 

The  Missouri  Pacific  has  placed  orders 
for  repairs  of  1,250  cars  with  the  Amer- 
ican Car  &  Foundry  Company,  1,000  with 
the  Sheffield  Car  &  Equipment  Company; 
and  250  vvitli  the  Mount  Vernon  Manu- 
facturing Company. 

The  Chicago  &  Northwestern  has  placed 
orders  for  repairs  of  500  box  cars  with 
the  .American  Car  &  Foundry  Company, 
and  1,000  box  cars  with  the  Western  Steel 
Car  &  Foundry  Co. 

The  Chicago,  Rock  Island  S:  Pacific  has 
placed  orders  for  the  repairs  of  400  wooden 
box  cars,  300  automobile  and  furniture  cars 
and  400  steel  underframe  box  cars  with 
the   Western    Steel   &   Foundry   Company. 

The  United  States  Copper  Company  has 
ordered  24  ore  cars  from  the  Pressed  Steel 
Car  Company. 

The  Great  Northern  has  ordered  300 
underframes  from  the  Minneapolis  Steel  & 
Machinery  Company. 

The  Manila  Railroad  Company  has  or- 
dered SO  cane  cars  of  30  tons'  capacity 
from  the  Koppel  Industrial  Car  &  Equip- 
ment Company. 

The  Delaware,  Lackawanna  &  Western 
has  ordered  370  gondola  car  bodies  from 
the  American  Car  &  Foundry  Company. 

The  Chicago.  Burlington  &  Quincy  is 
having  500  box  cars  repaired  at  the  shops 
of  the  Streater  Car  Company,  and  500 
steel  gondolas  at  the  shops  of  the  Amer- 
ican Car  &  Foundry   Company. 

The  New  York  Central  is  having  re- 
pairs made  to  500  box  cars  at  the  shops 
of  the  Streater  Car  Company  and  50O  steel 
gondolas  at  the  shops  of  the  American 
Car  &  Foundry  Company. 

The  Fruit  Growers'  Express  is  inquiring 
for  1,000  refrigerator  cars. 

The  Seaboard  Air  Line  has  placed  an 
order  for  repairs  to  900  freight  cars  with 
the  Magor  Car  Co. 

The  Lehigh  and  Hudson  is  reported  to 
be  in  the  market  for  100  fifty-ton  gondola 
cars. 

The  Illinois  Central  is  in  the  market  for 
75   caboose   cars. 

The  Western  Pulp  &  Paper  Co.  is  in 
the  market  for  10  steel  underfraine  box 
cars. 

The  Laconia  Car  Co.  will  repair  1.000 
box  cars  for  the  Boston  &  Maine. 


The  Canadian  Pacific  has  ordered  250 
refrigerator  cars  from  the  National  Steel 
Car   Cori)oration. 

The  West  Virginia  Pulp  and  Paper  Com- 
pany, New  York  City,  is  inquiring  for  20 
fifty-ton  box  cars  and  20  fifty-ton  com- 
posite gondola  cars. 

The  Chicago,  Milwaukee  &  St.  Paul  is 
reported  to  be  in  the  market  for  a  number 
of  freight  cars. 

The  Central  of  Georgia  is  in  the  market 
for  75  steel  underframe  flat  cars. 

The  Chesapeake  &  Ohio  has  placed  or- 
ders for  repairs  to  steel  coal  cars  as  fol- 
lows: 1,500  with  the  American  Car  & 
Foundry  Co.;  l.COO  with  the  Riclunond  Car 
Works;  and  500  with  the  Keith  Railway 
Equipment  Co. 

The  Chicago,  Burlington  &  Quincy  is 
inquiring  for  2,(K)0  composite  gondola  cars. 

Tlie  Lehigh  Valley  has  ordered  repairs 
to  1,000  steel  gondola  cars  from  the  Amer- 
ican Car  &  Foundry  Co.,  and  the  Buffalo 
Steel  Car  Coinpany. 

The  Indiana  Gas  &  Coke  Company  has 
placed  an  order  with  the  General  Amer- 
ican Car  Coinpany  for  the  repair  of  SO 
hopper  cars. 

The  Chicago,  Indianapolis  &  Louisville  is 
inquiring  for  300  composite  gondola  cars. 

The  Polish  Government  has  ordered 
7,000  freight  cars,  originally  built  for  over- 
seas service  during  the  war,  from  the  War 
Department  of  the  United  States  Govern- 
ment. 

The  Philadelphia  &  Reading  has  ordered 
100  refrigerator  cars  from  the  American 
Car  &  Foundry  Company. 

The  Long  Island  is  inquiring  for  6  loco- 
motives suitable  for  passenger  service  in 
summer  and  freight  in  winter. 


Passenger  Cars 

The  Pittsburgh  &  West  Virginia  has 
ordered  nine  coaches,  one  passenger  and 
baggage,  two  passenger,  baggage  and  mail 
and  two  baggage  cars  from  the  American 
Car  &  p-oundry  Company. 

The  Boston  Elevated  has  ordered  40  tun- 
nel cars  from  the  Pullman  Company. 

The  Chicago  Elevated  has  ordered  100 
cars  from  the  Cincinnati  Car  Company. 

The  National  Railways  of  Mexico  have 
ordered  5  first  class  and  10  second-class 
narrow-gauge  passenger  coaches  from  the 
Pullman  Company. 

The  Northern  Pacific  has  placed  an  order 
for  70  express  refrigerator  cars  for  pas- 
senger train  service  with  the  American 
Car  &  Foundry  Company. 

The  Maryland  &  Pennsylvania  is  said  to 
have  placed  an  order  for  two  gasoline 
motor  cars  and  two  trailers  with  the 
Russel  Company  of  Kenosha,  Wis. 

The  Pennsylvania  is  reported  to  be  in 
the  market  for  20  gasoline  motor  cars  for 
branch  line  service. 

The  Tennessee,  Alabama  &  Georgia 
contemplates  the  purchase  of  a  number 
of  gasoline  motor  rail  cars. 
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The  Canadian  Pacific  is  reported  to 
have  ordered  15  baggage  cars  from  the 
National    Steel    Car    Corporation. 

The  Chicago,  Aurora  &  Elgin  is  said  to 
have  ordered  19  steel  passenger  cars  and 
one  dining  car  from  the  Pullman  Com- 
pany. 


New    Shops    and    Other    Buildings 

The  Missouri,  Kansas  &  Texas  is  re- 
ported to  have  made  a  contract  for  the 
steel  work  in  a  new  locomotive  shop  to  be 
erected  at  Waco,  Tex. 

The  Missouri  Pacific  has  awarded  a 
contract  for  the  construction  of  a  car  re- 
pair shed  to  be  erected  at  Sedalia,  Mo., 
costing  about  $25,000  to  the  T.  S.  Lecke 
Construction    Company,    Chicago. 

The  Wabash  has  awarded  a  contract 
for  the  construction  of  a  new  freight  sta- 
tion and  the  remodeling  of  a  passenger 
station  at  Kirksville,  Mo.,  to  the  T.  S. 
Leeke  Construction  Company,  Chicago. 

The  Pennsylvania  is  perfecting  plans  to 
erect  new  shops  and  freight  houses  at 
I-ancasler,  Pa.,  besides  making  extensions 
and  boat  terminals  at  Salisbury,  Md. 
This  is  proposed  to  be  the  terminal  of  the 
steamboat  line  between  the  eastern  shores 
of  Maryland  and  Virginia. 

The  Chicago,  Burlington  &  Quincy  has 
awarded  a  contract  for  the  construction  of 
a  power  plant  at  Aurora.  111.,  to  the  Great 
Lake  Construction  Company,  Chicago, 
and  also  for  the  construction  of  a  new 
roundhouse  at  Rock  Island,  111.,  to  G.  A. 
Johnson  &   Sons,   Chicago. 

The  Pare  Marquette  has  awarded  a  con- 
tract to  the  Arnold  Co.  of  Chicago  for 
the  construction  of  new  shops  and  other 
buildings  at  Grand  Rapids,  Mich,  repre- 
senting an  expenditure  of  about  $1,000,000. 
The  Canadian  Pacific  is  planning  a  new 
engine  house  at  Medicine  Hat,  Alta.,  that 
will  cost  about  $30,000. 

The  Atchison,  Topeka  &  Santa  Fe  is 
asking  bids  for  the  construction  of  a  boiler 
and  tank  shop  at  Albuquerque.  New  Mex., 
to  cost  about  $400,000. 

The  Erie  is  said  to  be  planning  the  con- 
solidation of  the  shop,  roundhouse  and 
terminal  facilities  of  the  Kent,  Marion  and 
Cincinnati  divisions  of  the  road  at  Marion, 
Ohio,  which  will  involve  an  expenditure 
of  about  $750,000. 

The  Illinois  Central  has  asked  for  bids 
for  the  construction  of  nine  water  treat- 
ing plants  to  be  located  at  Council  Bluffs, 
Logan,  Dunlap,  Denison,  Rockwell  City, 
Wall  Lake  and  Fort  Dodge  on  the  Iowa 
division  and  at  Amboy,  III.,  and  La  Salle 
on  the  Wisconsin  division,  four  of  these 
to  be  of  10,000,  three  of  20,000  and  two 
of  30,000  gallons  per  hour  capacity.  This 
road  is  also  asking  bids  for  rebuilding  of 
existing  water  treating  plants  at  Man- 
chester, Iowa,  Galena,  111.,  and  Scales 
Mound  on  the  Minnesota  division,  to  in- 
crease their  capacity  from  10,000  to  20,000 
gallons  per  hour  and  to  install  filters.  This 


company  has  aw'arded  a  contract  to  Jo- 
seph E.  Nelson  &  Co.,  Chicago,  for  the 
construction  of  a  water  station,  including 
a  100,000  gallon  storage  tank  at  ]Matte- 
son.  111.,  in  connection  with  grade  separa- 
tion work  at  that  place. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  is  asking  for  bids  for  the  construc- 
tion of  an  IS-stall  brick  roundhouse  at 
Gladstone,  Mich. 

The  Union  Pacific  is  planning  the  con- 
struction of  shops  and  classification  yards 
on  a  516  acre  plot  adjoining  the  city  of 
Los  Angeles,  which  will  involve  an  ex- 
penditure of  about  $29,000,000. 

The  Ulster  &  Delaware  has  awarded 
to  the  Michand-Campbell  Co.  a  contract 
for  the  construction  of  a  locomotive  erect- 
ing shop  at  Kingston,  New  York. 

The  L'nion  Pacific  has  awarded  to  the 
Graver  Corporation  a  contract  for  the 
construction  of  a  30.000  gallon  per  hour 
Graver  Type  "K"  Ground  Operated  Water 
Softener,  to  be  located  at  Granger,  Wyom- 
ing. This  plant  will  be  equipped  with  two 
standard  Graver  Pressure  Filters  8  ft. 
in  diameter  to  12  ft.  long.  The  contract 
also  covers  the  reconstruction  of  five  of 
their  present  treating  plants  over  to  the 
improved  Graver  Type  "K"  design. 

The  Missouri,  Kansas  and  Texas  is 
asking  for  bids  for  the  construction  of  a 
brick  and  steel  locomotive  shop  at  Waco 
Texas.  This  company  has  awarded  to 
the  Graver  Corporation,  Chicago,  a 
contract  for  the  construction  of  15,000 
gallon  per  hour  Graver  Type  "K"  Ground 
Operated  Water  Softener  with  storage 
capacity  at  top  of  softener  capable  of 
holding  100,000  gallons  of  treated  water 
for  installation  at  Glen  Park  Yards, 
Kansas  City.  Kansas ;  a  10.000  gallon  per 
hour  Graver  Type  "K"  Ground  Operated 
Water  Softener  for  installation  at  Nelo- 
gony,  Oklahoma ;  a  5,000  gallon  per  hour 
Graver  Type  "K"  Ground  Operated 
Water  Softener  for  installation  at 
Eufaula,  Oklahoma;  and  four  standpipes 
14  ft.  diameter  by  32  ft.  high  and  one  18 
ft.  diameter  by  32  ft.  high  for  installa- 
tion in  Texas. 

The  Union  Pacific  has  awarded  a  con- 
tract to  the  Graver  Corporation  for  the 
erection  of  a  200,000  gallon  steel  water 
storage  tank  at  Ogallala,  Neb.,  and  an 
800,000  gallon  steel  water  storage  tank  at 
Council  Bluffs,  la. 

The  Michigan  Central  R.  R.  is  reported 
to  be  considering  the  erection  of  new  car 
shops  at  Bay  City,  Mich.,  to  replace  its 
present  main  shops  at  Detroit. 

The  Chicago  Milwaukee  &  St.  Paul  Ry. 
has  ordered  the  abandonment  of  the  divi- 
sion shop  at  Tomahawk,  Wis.,  and  the 
transfer  of  all  machinery  and  equipment 
to  the  main  shop  of  the  Wisconsin  valley 
division  at  Wausau,  Wis.,  which  is  to  be 
enlarged. 

The  Illinois  Central  R.  R.  is  reported 
to  have  tentative  plans  under  way  for  the 
construction    of   a    new    engine   house   and 


locomotive  repair  shops  at  Evansville,  Ind., 
estimated  to  cost  about  $75,000. 

The  Richmond  Fredericksburg  &  Poto- 
niac  Ry.  has  placed  a  contract  with  the 
Roberts  &  Schaefer  Co.,  of  Chicago,  for 
the  construction  of  two,  all  solid  poured, 
reinforced  concrete,  four  track,  locomotive 
coaling  plants  with  200  tons  per  hour,  auto- 
matic, electric,  elevating  equipment  and 
sanding  facilities.  These  plants  will  be 
equipped  with  15  ton  steel  weigh  hoppers 
for  issuing  and  recording  all  coal  passing 
to  locomotives  used  by  the  Pennsylvania 
R.  R.,  the  Baltimore  &  Ohio  R.  R.,  the 
Chesapeake  &  Ohio  Ry.,  and  the  Richmond, 
Fredericksburg  &  Potomac  Rv. 


Increased  Use  of  Block  System 

Statistics  just  made  public  by  the  Inter- 
slate  Commerce  Commission  show  that 
102,467  miles  of  railroad  w'ere  equipped 
with  block  systems  up  to  January  1,  1922, 
which  was  an  increase  of  584  miles,  com- 
pared with  January  1,  1921.  Of  the  total, 
39.061  miles  were  equipped  with  automatic 
block  systems  and  63.406  with  non-auto- 
matic. This  was  an  increase  of  517  miles 
in  the  length  of  road  operated  by  the 
automatic  block  system  and  66^  miles 
operated  by  the  non-automatic  block 
system. 

These  statistics  also  show  that  during 
the  year  1921  there  was  a  decrease  of  635 
miles  in  the  length  of  railroad  on  which 
the  telegraph  was  used  for  the  transmis- 
sion of  train  orders,  while  there  was  an 
increase  during  the  same  period  of  1,231 
miles  in  the  length  of  railroad  on  which 
the  telephone  was  used  for  the  transmis- 
sion of  train  orders. 


Railway  Extension  in  South  Africa 

It  is  reported  that  a  bill  has  been  intro- 
duced in  the  parliament  of  South  Africa 
providing  for  the  immediate  construction 
of  22  short  railway  connections,  ag- 
gregating 851  miles  of  line,  involving  an 
expenditure  approaching  $20,000,000. 


Locomotives  Exported 

Domestic  exports  of  steam  locomotives 
from  the  United  States,  by  covmtries.  and 
their  value,  for  the  month  of  June.  1922, 
were  as  follows : 

Steam  locomotives 

CLtii:trics  Nwnher  Dollars 
Canada — 

Quebec   and    Ontario 

Br.  Columbia  &  Yukon..       1  3,900 

Panama    4  15,120 

Mexico    

Cuba    1  3,750 

Argentina    25  400,250 

Brazil    7  64,200 

Colombia    1  27,000 

Peru    

China     5  249.925 

Japan    2  18,025 

Total    46        783,170 
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Items  of  Personal  Interest 


R.  D.  Smith  has  been  appointed  Master 
Mechanic,  of  the  Interstate  Railroad  Com- 
pany, with  ortices  at  Andover,  Va.,  vice  O. 
S.   Kuhn,  resigned. 

A.  R.  Kipp,  formerly  mechanical  super- 
intendent of  the  Soo  Line  has  entered  into 
partnership  with  P.  L.  Batley,  consulting 
engineer,  at  Chicago,  111. 

J.  J.  Killingsworth  has  been  appointed 
electrical  supervisor  of  the  Grand  Trunk, 
with  lieadijuarters  at  London,  C)nt.,  suc- 
ceeding F.  J.  Coleman,  deceased. 

M.  D.  Stewart,  formerly  general  fore- 
man of  the  Southern  at  Spencer,  N.  C, 
has  been  promoted  to  master  mechanic, 
with  headquarters  at  Bristol,  Va. 

Carl  G.  Henderson,  general  foreman  of 
the   Soutlicrn,  with   office   at   Chattanooga, 


H.    A.    MATTHEWS. 

Tenn.,  has  been  appointed  master  me- 
chanic, w'ith  office  at  Charleston,  S.  C. 

W.  R.  Meeder  has  been  appointed  master 
mechanic  of  the  Missouri  &  North  Arkan- 
sas, with  headquarters  at  Harrison,  Ark., 
succeeding  C.  W.  Bugbee,  who  resigned. 

W.  L.  Whiter,  transportation  inspector 
of  the  Pennsylvania,  with  headquarters  at 
Ft.  Wayne,  has  been  appointed  assistant 
trainmaster,   with   the   same   headquarters. 

A.  Mays,  general  foreman  of  the  Cana- 
dian National,  has  been  appointed  assistant 
master  mechanic,  with  headquarters  at 
Big  Valley,  Alberta,  succeeding  W.  L. 
Loomis,  transferred. 

Col.  J.  E.  Brandt,  formerly  road  fore- 
man of  engines  of  the  Chicago  &  North- 
western, has  entered  the  employ  of  the 
Nathan  Manufacturing  Company,  with 
headquarters  at  Chicago. 

F.  W.  Boardman  has  been  appointed 
general  master  mechanic  of  the  Texas  & 
Pacific  at   Dallas,   Tex.,   vice   L.   E.   Dix, 


resigned.      Mr.    Boardman    was    formerly 
fuel  supervisor  at  this  point. 

E.  M.  Sweetman,  master  mechanic  of 
the  Southern,  with  office  at  Knoxville, 
Tenn.,  has  been  appointed  superintendent 
of  motive  power  in  charge  of  lines  west, 
with  headquarters  at  Cincinnati,  Ohio. 

J.  J.  Hennessy  and  Hugh  Bonham  have 
been  appointed  assistant  superintendents 
of  the  lubrication  division,  railway  traffic 
and  sales  department  of  the  Texas  Com- 
pany, New  York,  with  headquarters  at 
New  York  and  Chicago  respectively. 

C.  C.  Clark  has  been  appointed  general 
sales  manager  of  the  Pressed  Steel  Car 
Company  and  the  Western  Steel  Car  & 
Foundry  Company,  with  headquarters  in 
the  Farmers'  Bank  Building,  Pittsburgh, 
Pa.,  succeeding  K.  C.  Gardner,  resigned. 

A.  D.  Prendergast,  mechanical  superin- 
tendent of  the  Texas  &  Pacific,  with  head- 
quarters at  Dallas,  Tex.,  has  been  ap- 
pointed to  the  newly  created  position  of 
general  mechanical  inspector  of  the  Cen- 
tral of  Georgia,  with  headquarters  at  Sa- 
vannah, Ga. 

A.  L.  Roberts,  formerly  master  mechanic 
of  the  Lehigh  Valley  Railroad  and  more 
recently  chief  engineer  of  the  Atlas  Cruci- 
ble Steel  Co.,  Dunkirk,  N.  Y.,  has  been 
appointed  sales  engineer  of  the  railroad  de- 
partment of  the  LTnited  Alloy  Steel  Com- 
pany, Canton,  Ohio. 

C.  M.  Jacobson  has  joined  the  service 
staff  of  the  Franklin  Railway  Supply 
Company,  New  York,  and  has  been  placed 
in  charge  of  the  southern  territory,  with 
headquarters  at  Atlanta,  Ga.,  succeeding 
B,  C.  Wilkerson,  who  is  acting  as  spe- 
cial representative  of  the  company  on  the 
installation  of  locomotive  boosters. 

W.  J.  Cooper  has  been  appointed  dis- 
trict road  foreman  of  engines  on  the  Sante 
Fe,  with  office  at  Needles,  Cal.,  and  others 
appointed  to  similar  positions  on  the  same 
road  are  J.  C.  Love  at  Los  Angeles,  Cal., 
F.  C.  Iber  at  Winslow,  Ariz.  T.  E.  Galli- 
gan  has  been  appointed  road  foreman  of 
engines  at  Needles,  Cal.,  and  Lee  Pear- 
son at  Seligman,  Ariz. 

The  Sharon  Pressed  Steel  Co.  announces 
the  election  of  four  new  directors  to  fill 
vacancies  on  the  board.  Those  elected 
were :  L.  B.  Le  Bel,  vice-president  and 
director,  Cleveland  Discount  Co. ;  Edward 
O.  Peck,  secretary  and  director,  Cleveland 
Discount  Co. ;  Harold  G.  Mosier,  attorney, 
Cleveland ;  and  A.  E.  Swan,  first  vice- 
president,  Sharon  Pressed  Steel  Co., 
Sharon,  Pa. 

H.  A.  Matthews,  formerly  sales  manager 
of  the  Railway  Division  of  the  U.  S.  Light 
&  Heat  Corporation,  has  been  elected  a 
vice  president  of  the  company. 

Mr.  Matthews  entered  the  railway  sup- 
ply business  in  1912  with  the  U.  S.  Light 
&  Heat  Corporation  at  Chicago.    Prior  to 


that  he  had  been  employed  by  the  L.  S.  & 
M.  S.  Railway  as  clerk  to  the  general 
superintendent  at  Cleveland,  and  later  en- 
tered the  services  of  The  Pullman  com- 
pany. For  seven  years  he  was  secretary  to 
the  president  of  The  Pullman  company, 
which  position  he  held  up  to  the  time  he 
joined  the  U.  S.  L.  forces  at  Chicago. 
In  1917  he  was  transferred  to  the  factory 
at  Niagara  Falls  and  placed  in  charge  of 
the  railway  sales  department. 

G.  B.  Pierce,  who  has  been  connected 
with  the  Westinghouse  Air  Brake  Com- 
pany for  the  last  12  years  as  mechanical 
expert,  attached  to  the  St.  Paul  office,  has 
been  promoted  to  the  rank  of  air  brake 
engineer  and  transferred  to  the  Orient, 
where   he   will    act    in    that    capacity    both 


G.  B.  PIERCE. 

for  the  Westinghouse  .\ir  Brake  Company 
and  the  Westinghouse  Traction  Brake 
Company,  in  a  territory  covering  Japan, 
China,  Manchuria  and  Korea.  Early  in 
September  Mr.  Pierce  will  sail  for  Japan 
to  associate  himself  with  W.  G.  Kaylor, 
manager  of  the  Westinghouse  air  brake 
interests  in  the  Orient,  with  whom  he  ex- 
pects to  make  his  headquarters  in  Tokyo. 
Mr.  Pierce  is  a  former  railroad  man  who 
graduated  from  the  ranks.  After  serving 
his  apprenticeship  as  a  fireman,  he  be- 
came an  engineer  on  the  Montana  division 
of  the  Northern  Pacific  in  1901.  This 
division  is  one  of  sharply  contrasted  road 
conditions,  the  eastern  section  being  vir- 
tually level  with  the  two  western  sections 
out  of  Livingston,  one  to  Butte  and  the 
other  to  Helena,  to  traverse  ranges  of  the 
Rockies  with  attendant  heavy  grades. 
These  conditions  gave  Mr.  Pierce  an  op- 
portunity to  attain  marked  proficiency  in 
the  handling  of  trains,  especially  in  the 
matter  of  brake  operation,  and  his  skill  in 
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this  respect,  together  with  his  mechanical 
knowledge  of  air  brake  principles  and  de- 
sign, soon  won  him  recognition  among  his 
associates.  For  a  time  he  served  as  act- 
ing road  foreman  of  engines  on  the  Mon- 
tana division  and  for  three  years  was  a 
member  of  the  local  examining  board  on 
transportation  rules  at  Livingston.  In 
1910  he  left  the  Northern  Pacific  to  join 
the  Westinghouse  .\ir  Brake  Company, 
assuming  the  title  of  mechanical  expert 
and  acting  as  assistant  to  F.  B.  Farmer, 
Northwestern  representative,  at  St.  Paul. 
One  of  Mr.  Pierce's  most  important  duties 
in  the  Orient  will  be  the  instruction  of 
enginemen,  train  crews  and  shopmen  in 
the  operation  and  maintenance  of  the  West- 
inghouse air  brake,  which  is  rapidly  com- 
ing into  general  use  on  the  leading  steam 
and  electric  railways  of  the  Far  East. 

William  A.  Webb,  formerly  assistant  to 
the  president  of  the  Missouri,  Kansas  & 
Texas,  has  beerf  appointed  commissioner  of 
the  State  Railways  of  South  Australia. 
Mr.  Webb  was  born  at  Eaton,  Ohio,  in 
1878,  and  educated  at  the  high  schools 
there.  He  entered  railway  service  with 
the  Colorado  Midland  as  a  messenger  in 
1890,  and  was  successively,  roadmaster's 
clerk,  telegraph  operator,  stenographer  to 
superintendent,  chief  clerk  and  stenog- 
rapher to  the  general  manager  and  presi- 
dent. In  1903  he  became  secretary  to  the 
president  of  the  Colorado  &  Southern,  and 
in  1903  was  chief  clerk  to  the  vice-presi- 
dent of  that  road.  In  1905  he  was  ap- 
pointed assistant  to  vice-president  and  re- 
mained in  that  capacity  until  1911,  when 
he  became  general  manager  of  the  Texas 
Central.  In  1912  he  was  appointed  as- 
sistant to  the  president  of  the  Missouri, 
Kansas  &  Texas. 

W.  D.  .Robb  has  been  appointed  ranking 
vice-president  and  general  manager  of  the 
Grand  Trunk  Railway.  Mr.  Robb  was 
born  at  Longueuil,  Quebec,  Canada,  in 
1857.  Educated  at  Sherbrooke  Academy, 
and  at  St.  Francis  College,  Richmond, 
Quebec,  he  began  his  railroad  career  with 
the  Grand  Trunk  in  1871  as  an  apprentice 
machinist.  He  was  foreman  at  the  Mon- 
treal shops  in  1883,  and  at  Belleville  shops 
in  the  same  year.  In  1897  he  was  ap- 
pointed master  mechanic  of  the  Middle 
division,  with  headquarters  at  London, 
Ontario,  and  in  1901  was  appointed  acting 
superintendent  of  motive  power  at  Mon- 
treal, and  superintendent  of  motive  power 
in  1902.  which  position  he  occupied  until 
1917,  when  he  became  vice-president  in 
charge  of  motive  power,  car  department 
and  machinery.  In  1918  his  jurisdiction 
was  extended  to  take  in  the  operating, 
maintenance  and  construction  departments 
of  the  system.  Mr,  Robb  is  the  first  native 
born  Canadian  to  be  called  upon  to  occupy 
the  chief  executive  office  of  the  Grand 
Trunk  Railway,  having  risen  to  the  chief 
executiveship  with  an  unbroken  record  of 
service  from  his  apprenticeship  with  the 
railway. 


OBITUARY— JAMES    KENNEDY 


It  is  with  profound  sorrow  that  we  re- 
cord the  death  of  James  Kennedy,  presi- 
dent of  the  Angus  Sinclair  Co.,  and  for 
the  past  ten  years  managing  editor  of 
Railw.^w  .-^nd  Locomotive  Engineering. 
The  sad  event  occurred  suddenly  at  his 
home  in  New  York,  on  August  14,  1922. 

Mr.  Kennedy  was  born  in  Aberlemno. 
Forfarshire,  in  1850,  and  received  his  earlv 


1902  he  was  foreman  at  the  New  York 
Elevated  Railway  shops  in  New  Y'ork 
City.  The  following  year  he  was  engaged 
in  the  Water  Department  of  the  City  of 
New  York,  and  he  was  later  deputy  super- 
intendent of  elections.  He  was  a  constant 
contributor  to  the  railway  press,  and  in 
1905  joined  the  staff  of  Railway  and  Lo- 
COMOTIVK    Engixeerixc.   and    in    1911    be- 


education  in  the  high  school  in  Dundee, 
Scotland.  He  served  his  machinist  ap- 
prenticeship in  his  native  land  and  in  1868 
emigrated  to  America.  He  entered  the 
employ  of  the  Singer  Manufacturing  Com- 
pany, and  continued  his  studies,  graduat- 
ing from  the  old  Thirteenth  Street  High 
School,  New  York,  in  1875.  The  follow- 
ing year  he  entered  the  employ  of  the 
Cooke  Locomotive  Works,  Paterson,  N.  J. 
In  1877  he  was  employed  as  a  machinist 
on  the  Lackawanna  and  Bloomsburg  (now 
a  part  of  the  Delaware,  Lackawanna  and 
Western),  at  Kingston,  and  w-as  later  a 
foreman   at    Scranton,   Pa.     From   1879  to 


came  managing  editor  of  the  publication. 
In  1919,  he  was  elected  president  of  the 
Angus  Sinclair  Company.  He  was  the 
author  of  a  number  of  books  on  the  loco- 
motive which  have  had  a  wide  circulation. 

He  took  much  interest  in  matters  of  a 
civic  nature,  and  was  prominent  in  Repub- 
lican politics  in  New  York. 

Characteristic  of  the  true  Scoto-Ameri- 
can,  he  was  fired  by  patriotism  and  self- 
sacrificing  loyalty  and  devotion  for  his 
adopted  land.  At  the  same  time  he  had 
an  eye  for  all  the  beauties  of  nature,  and 
his  heart  was  stirred  with  a  deep  love  for 
Scotland    and    all    things    Scottish.      As    a 
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poet,  essayist  and  lecturer  on  things  of  a 
Scottish  nature,  he  was  undoubtedly  the 
most  dominant  figure  in  America.  Through 
his  command  of  the  Scottish  dialect,  with 
its  graphic  and  expressive  vocabulary,  he 
gave  voice  to  all  that  was  noble  and  good 
in  regard  to  his  native  land.  His  poetical 
work  appeared  in  many  editions  over  the 
past  40  years,  the  last  being  in  1920. 

He  was  a  member  of  the  St.  Andrews 
Society,  past  chief  of  the  Clan  MacDuflf, 
which  he  organized,  and  was  past  royal 
deputy  for  the  State  of  New  York  of  the 
order  to  which  he  belonged.  He  was  pres- 
ident of  the  Burns  Society  of  the  City  of 
New  York,  1915-1916.  and  wrote  and  spoke 
much  on  the  poet. 

Services  were  conducted  on  the  evening 
of  August  17  at  the  Scotch  Presbyterian 
Church,  New  York,  by  the  Rev.  Dr.  David 
G.  Wylie,  who  delivered  a  most  beautiful 
eulogy. 

Mr.  Kennedy's  death  brings  a  deep  sense 
of  personal  loss  to  his  associates  in  the 
publication  of  Railway  and  Locomotive 
Engineering.  His  fine  philosophy,  practi- 
cal wisdom,  the  rugged  simplicity  and  hon- 
esty of  his  character,  together  with  his 
broad  humaneness,  endeared  him  not  alone 
to  his  associates,  who  were  guided  by  his 
counsel  and  advice,  but  to  all  who  enjoyed 
the  -privilege  of  his  acquantance. 

Those  that  knew  him  intimately  mourn 
the  loss  of  one  whose  remarkable  charac- 
ter earned  and  merited  their  confidence 
and  affection,  and  with  whom  he  leaves 
the  deep  impression  of  the  beautiful  ex- 
ample which  his  having  lived  afforded. 


Frank  Burr  Smith 

Frank  Burr  Smith,  of  Cherry  street, 
Milford,  Connecticut,  Works  Manager  of 
The  Bullard  Machine  Tool  Company, 
Bridgeport,  Conn.,  died  August  16th,  at 
Grace  Hospital,  New  Haven,  succumbing 
to  an  acute  attack  of  appendicitis.  Taken 
suddenly  ill,  he  had  undergone  an  opera- 
tion the  following  day,  but  was  unable  to 
survive  the  strain  incident  to  conditions 
which  had  developed.  He  was  in  his  fif- 
tieth year  and  is  survived  by  his  widow, 
Estella  Conrad  Smith,  and  brother,  Hubert 
C.   Smith,  of  Milford,  Conn. 

Mr.  Smith  was  born  at  Mohican  Springs 
Farm,  Fairfield,  Conn.,  November  22,  1872, 
and  obtained  his  early  education  in  the  pub- 
lic and  high  schools  of  Bridgeport.  He 
entered  the  employ  of  The  Bullard  Ma- 
chine Tool  Company  at  their  old  Broad 
Street  Plant  in  1890  as  a  machinist  ap- 
prentice. Upon  completion  of  his  appren- 
ticeship he  was  connected  with  their 
Engineering  Department. 

In  1894  he  went  to  Colorado  to  recuper- 
ate from  a  bronchial  difficulty  and  while 
there  turned  his  attention  to  prospecting 
and  mining  for  gold.  He  returned  East  in 
1896  and  was  employed  by  various  ma- 
chine shops  and  at  on*"  time  was  promi- 
nently   connected    with    the    Atlantic    Iron 


Works  of  Boston.  His  next  jwsition  of 
importance  was  with  the  Laird  Gold  Pro- 
duction Company,  as  Mechanical  Engineer. 
In  1903  he  joined  the  DeLaVergne  Ma- 
chine Company,  as  expert  erection  and  in- 
stallation engineer.  He  returned  finally  in 
1911  to  The  Bullard  Machine  Tool  Com- 
pany. With  the  Bullard  organization  he 
I>ccaine  manager  of  the  Employment  and 
Industrial  Relations  Department  at  the 
Broad  Street  Plant,  and  his  efforts  in  this 
capacity  were  largely  responsible  for  the 
singular  effectiveness  of  Bullard  activities 
under  those  trying  conditions  which  ex- 
isted in  Bridgeport  during  the  War  years. 
When  the  Broad  Street  Plant  was  dis- 
banded in  1920,  and  all  manufacturing  was 
transferred  to  the  Black  Rock  Plant,  he 
was  made  Works  Manager  and  continued 
in  this  capacity  until  his  death.  Mr.  Smith 
was  prominently  active  in  the  mechanical 
development  of  Bullard  Products,  and  his 
genius  was  further  demonstrated  by  pat- 
ents obtained  in  connection  with  mining 
and  automotive  industries. 


Co.,  Ltd.,  Montreal,  Canada,  died  sudden- 
ly at  his  home,  August  5th. 


Charles  W.  Jones 
Charles  W.  Jones,  general  manager  of 
the  Chicago,  Rock  Island  &  Pacific  lines 
west  of  Kansas  City,  Mo.,  died  at  his 
home  at  Des  Moines,  Iowa,  on  July  22,  in 
the  sixty-fifth  year  of  his  age.  Mr.  Jones 
had  been  in  the  employ  of  the  Rock  Island 
for  over  46  years,  and  had  filled  nearly  ev- 
ery position  in  the  operating  department, 
beginning  as  agent's  helper  in  1876,  and  in 
a  few  years  promoted  to  dispatcher,  rising 
to  chief  train  dispatcher  in  1890,  and  lat- 
terly  superintendent   on   various   divisions. 

Anthony  C.  Douglas 
Anthony  C.  Douglas,  construction  engi- 
neer, died  last  month  at  Niagara  Falls  in 
the  sixty-eighth  year  of  his  age.  He  su- 
perintended the  construction  of  the  tunnel 
through  Bergen  Hill  at  Jersey  City  for  the 
Delaware,  Lackawanna  &  Western.  Among 
other  tasks  he  had  charge  of  the  construc- 
tion of  the  first  Niagara  power  tunnel,  and 
a  portion  of  the  Croton  dam  for  the  supply 
of  water  to  New  York  City.  He  served 
for  four  years  as  Mayor  of  Niagara  Falls. 


Richard  Maurice  Birdsall 
The  death  of  Richard  M.  Birdsall  is  an- 
nounced as  occurring  at  Chicago  on  July 
27.  Mr.  Birdsall  was  the  originator  of 
cold  storage  plants  and  is  credited  with 
planning  the  first  refrigerator  railroad  car. 
He  w-as  vice-president  for  many  years  of 
the  Western  Cold  Storage  Company.  He 
was  in  his  seventy-ninth  year. 


Charles  S.  Rea 
Charles  S.  Rea,  vice-president  of  the 
Ralston  Steel  Car  Co.,  Columbus,  Ohio, 
died  in  the  .Mleghcny  General  Hospital  at 
Allegheny  on  August  1st.  Mr.  Rea  was 
suddenly  stricken  in  his  office  in  Pitts- 
burgh and  removed  to  the  hospital  where 
he  died  without  regaining  consciousness. 
Mr.  Rea  represented  the  Ralston  Steel  Car 
Co.  for  fifteen  years,  as  vice-president  at 
Pittsburgh. 


G.  E.  A.  Letourneau 
G.   E.    A.   Letourneau,   manager   of   the 
Canadian  Gold  Car  Heating  and  Lighting 


Coleman  Sellers,  Jr. 

Coleman  Sellers,  Jr.,  president  of  Wil- 
liam Sellers  &  Co.,  Incorp.,  Philadelphia, 
Pa.,  died  on  August  15th,  at  the  home  of 
his  daughter  in  Bryn  Mawr,  Pa.,  after 
an  illness  of  several  months.  His  connec- 
tion with  the  Sellers  concern  began  in 
1873,  after  his  graduation  from  the  Uni- 
versity of  Pennsylvania.  He  served  a 
practical  course  in  the  shops  for  several 
years,  took  a  position  in  the  drafting  room 
and  soon  became  the  head  of  the  depart- 
ment. 

In  1887,  he  was  elected  a  director  and  at 
the  same  time  was  appointed  assistant 
manager  of  the  company.  In  1902  he  was 
elected  engineer,  and  in  1905,  president, 
which  last  office  he  held  continuously  un- 
til his  death. 

Mr.  Sellers  was  known  as  a  man  of 
liberal  ideas,  and  while  his  principal  in- 
clinations and  activities  were  in  mechani- 
cal and  engineering  lines,  he  took  keen  in- 
terest in  many  other  directions,  scientific, 
literary,  educational  and  arts,  and  was 
active  in  the  civic  life  of  Philadelphia.  He 
was  long  active  in  the  affairs  of  the 
Franklin  Institute,  of  which  he  was  vice- 
president  at  the  time  of  his  death.  He 
was  a  member  of  the  Board  of  Commis- 
sioners of  Navigation  of  Pennsylvania,  to 
which  he  was  appointed  in  1907.  He  was 
active  in  the  affairs  of  the  American  So- 
ciety of  Mechanical  Engineers,  the  Ameri- 
can Society  of  Naval  Architects  and  Ma- 
rine Engineers  .and  Engineers  Club  of 
Philadelphia  of  which  he  was  one  of  the 
founders.  He  was  president  of  the  Cham- 
ber of  Commerce  from  1909  to  1913.  He 
served  as  chairman  of  the  local  draft 
board  during  the  early  stages  of  the  world 
war. 

Mr.  Sellers  was  a  descendant  of  a  family 
of  engineers  that  have  been  continuously 
associated  with  railways  since  their  de- 
velopment in  America  began.  As  early  as 
1835,  the  Sellers  Brothers  built  a  locomo- 
tive for  the  Philadelphia  and  Columbia 
Railroad  which  had  several  original  fea- 
tures, among  others  the  first  counterbal- 
anced driving  wheels.  His  father,  the 
late  Dr.  Coleman  Sellers,  was  one  of  the 
foremost  mechanical  engineers  that  .Amer- 
ica has  produced. 


254 


RAILWAY    AND     LOCOMOTIVE     ENGINEERING 


September,  1922 


Locomotive  Fuel  Economizer  Tests  at 
Purdue  University 

There  has  just  been  completed  at  Purdue 
University  a  series  of  tests  of  a  Boyce 
Locomotive  Fuel  Economizer.  These  tests 
were  made  on  an  Atlantic  type  passenger 
locomotive  generously  loaned  by  the  Big 
Four  Railway.  This  locomotive  was  placed 
on  the  university's  locomotive  testing  plant 
in  the  absence  of  the  regular  test  engine, 
Schenectady  No.  3,  the  Purdue  testing 
laboratory  locomotive,  which  is  now  at  the 
Monon  Railway  shops  in  Lafayette  await- 
ing heavy  repairs,  the  application  of  new 
cylinders,  valve  gear,  etc. 

In  order  to  place  the  Big  Four  locomo- 
tive on  the  testing  plant  it  was  necessary 
to  shift  the  supporting  wheels  for  the 
drivers  forward  nearly  seven  feet.  One 
may  appreciate  some  of  the  difficulties  in 
conducting  these  tests  when  the  testing 
plant  was  designed  for  a  locomotive  having 
a  total  weight  of  103.000  pounds,  whereas 
the  Big  Four  locomotive  has  a  total 
weight  of  188,000  pounds.  The  ma.ximum 
indicated  horse  power  of  the  Schenectady 
No.  3,  is  about  750;  that  of  the  Atlantic 
type  used  in  the  tests  is  about  1600.  In 
these  tests  ii  was  possible  to  develop  with 
the  latter  a  maximum  of  only  about  900 
horse  power  because  of  the  limitations  of 
the  testing  plant. 

The  Boyce  Locomotive  Fuel  Economizer 
is  an  automatic  device  by  means  of  which 
the  proper  amount  of  air  is  drawn  into 
the  tire  box  over  the  fire,  and  is  thor- 
oughly mixed  with  the  gases  by  means  of 
blasts  of  exhaust  stem,  which  discharge 
alternately  and  obliquely  across  the  fire. 
The  air  supply  is  heated  and  admitted 
through  the  back  boiler  head,  and  the  ex- 
haust steam  is  taken  to  the  fire  box  from 
the  exhaust  passages  in  the  front  of  the 
engine  after  it  has  done  its  work  in  the 
cylinders,  through  necessary  small  pipes, 
separators,  check  valves,  etc.  The  ar- 
rr.ngement  provides  the  proper  amount  of 
air  and  steam  for  the  locomotive  at  all 
times  regardless  of  the  many  changes  of 
speed  or  other  working  conditions,  and  is 
not  subject  to  control  or  adjustment  by 
the  engineers  or  firemen.  It  has  been  dis- 
covered that  the  greatest  percentage  of 
gain  in  economy  is  developed  when  the 
locomotive  is  worked  hardest,  or  at  the 
time  in  present  practice  when  locomotives 
usually  waste  the  most  coal. 

When  running  at  a  speed  of  25  miles 
per  hour  and  the  valves  cutting  off  steam 
at  22  per  cent  of  the  stroke  of  the  pistons, 
the  locomotive  when  equipped  with  the 
economizer  used  about  6  per  cent  less  coal 
for  each  horse  power  of  work  done  at  the 
draw  bar,  than  when  not  so  equipped,  all 
other  conditions  being  the  same  for  both 
tests.  At  the  same  time  the  draw  bar 
pull  was  1,000  pounds  more  in  the  first 
case  than  in  the  second.  When  the  speed 
was  increased  to  30  miles  per  hour  and 
with  a  cutoff  of  30  per  cent,  the  economizer 
showed  a  fuel  saving  at  the  draw  bar  of 


nearly  20  per  cent  and  an  average  draw 
bar  pull  of  nearly  1,600  pounds  more  than 
shown  by  the  engine  when  not  equipped 
with  the  economizer. 


Report  of  the  British  Automatic  Train 
Control  Committee 

The  Automatic  Train  Control  Commit- 
tee of  Great  Britain  after  carefully  con- 
sidering the  continuous  automatic  train 
cuntrol  sj'stem  has  come  to  the  conclu- 
sion that  expenditures  to  the  extent  nec- 
essary for  such  control  would  not  be  jus- 
tifiable upon  surface  lines  in  Great 
Britain.  Attention  was  therefore  directed 
to  localized  control,  which  supplements 
rather  than  replaces  existing  signaling 
and  block-telegraph  systems.  Localized 
control  can  be  either  of  the  non-contact 
or  contact  type,  of  which  the  latter  is 
the  best  known  and  most  developed. 

Despite  the  inherent  disadvantage,  in 
regard  to  shock  effect,  which  is  common 
to  all  forms  of  contact  control,  apparatus 
of  this  nature  has  proved  reliable  after 
many  years'  operation  under  working  con- 
ditions, and  capable  of  withstanding  satis- 
factorily the  effects  of  high-speed  traffic. 
Three  indications  can  readily  be  provided, 
viz..  Clear,  Warning,  and  Danger,  and  al- 
ternative methods  for  obtaining  brake  re- 
lease can  be  arranged.  Devices  of  this 
type  do  not  necessarily  require  either 
primary  or  secondary  bateries  on  the  loco- 
motive. In  conjunction  with  local  track 
circuiting,  this  type  of  control  can  be  used 
with  automatic  and  three-position  signal- 
ing. Moreover,  as  track  circuiting  is  ex- 
tended, the  control  e.xercized  by  any  local- 
ized device,  although  not  strictly  continu- 
ous in  character,  will  confer  nearly  all  the 
benefits  obtainable  from  a  continuous 
system. 

The  safeguard  shock  effect  in  the  case 
of  contact  devices  at  wayside  signal  loca- 
tions, locomotive  and  track  elements  used 
to  cbtain  control  effects  at  distant  signals 
should  be  more  robust  than  those  at  stop 
signals.  Trains  are  authorized  to  pass, 
and  do  pass,  distant  signals  at  high  speed, 
whether  they  indicate  Clear  or  Warning. 
It  follows,  especially  if  separate  indica- 
tions for  Warning  and  Clear  are  required, 
that  contact  between  locomotive  and  track 
elements  will  be  of  high  frequency.  On 
the  other  hand,  the  occasions  upon  which 
trains  pass  stop  signals  at  Danger  are 
comparatively  rare,  and  it  is  not  consid- 
ered necessary  for  the  stop  signal  appa- 
ratus to  provide  more  than  one  effect. 
/.  ('.,  Danger.  In  special  cases  a  Clear 
indication  can,  if  required,  be  provided  at 
stop  signals  by  other  means,  e.  g.,  hand 
signaling.  Whilst,  therefore,  means  for 
detecting  the  integrity  and  correct  position 
of  the  track  mechanism  for  affording  con- 
trol at  stop  signals  will  be  required,  to 
ensure  that  contact  is  made  when  engine- 
men  pass  them  at  danger,  it  is  not  a  mat- 
ter of  primary  importance  should  damage 
to   the   apparatus   result   from   contact   be- 


tween   locomotive    and    track    elements    at 
such  signals. 

The  employment  of  "speed  control"  and 
"time  element  relay"  devices,  in  conjunc- 
tion with  other  indirect  or  direct  methods, 
is,  after  very  full  consideration,  not  rec- 
ommended by  the  committee.  Out  of  193 
accidents  which  were  fully  analyzed  it 
was  found  that  in  only  three  cases  could 
it  be  said  that  a  speed-control  device 
would  have  proved  remedial  by  itself. 
Such  accidents  could,  in  the  committee's 
opinion,  be  adequately  safeguarded,  if  not 
entirely  prevented,  by  installing  a  train 
control  device  either  of  a  permanent  or 
temporary  character,  which  would  pro- 
vide an  audible  indication,  as  well  as  a 
brake  application,  to  remind  enginemen 
of  the  existence  of  a  speed  restriction  over 
anv   curve,   crossing,   etc.,   in  advance. 
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The  Effect  of  Polarized  Mercurv  on  Boiler  Tubes 

--  ...  j 

By  Geo.  L.  Fowler 

The   boiler   compound   known  as  polar-          The  film,  as  it  was  found  on  the  tube,  never    be    peeled    off    but    could    only    be 

ized    mercun,-    and   manufactured    by    the      was  a  smooth,  glossy  black  much  smoother  separated    from    the    metal    by    using    an 

Bird-Archer     Co.    of     New     York,     pos-      than    the    original    surface    of    the    tube  exceedingly   hard  and   sharp   scraper ;   the 

sesses  the  peculiarity  of  coating  the  tubes,       when  new,  and  having  a  slightly  lustrous  removed  material  coming  off  in  the  shape 


1— PARTI.A.LLY 
TREATED 


DESCALED.       2— SCALE  REMOVED  BV  SCRAP- 
TfBF  I^'"^-     TUBE  COATED  WITH 

BLACK    M.-VGNETIC    OX- 
IDE OF  IRON 
TRE.ATED  TUBE 


3— WITH    SCALE  4— SCALE    REMOVED 

L'XTREATED    TUBE   NO.    3 


1— WITH    SCALE 


2— SC.\LE    REMOVED 


UNTREATED   TUBE   NO.    1 

from  which  it  has  removed  the  scale,  with 
a  smooth,  black,   shiny  film. 

Sometime  ago  an  investigation  was 
made  as  to  the  peculiar  characteristics  of 
this  film. 


3— WITH   SCALE  4— SCALE    REMOVED 

UNTREATED   TUBE   NO.   2 
that    of    Russia    iron.       of  a  finely  divided  powder.     There  were 
no  flakes  for  the  brittleness  was  such  that 
any  disturbance  of  it  caused  it  to  crumble. 
When   subjected   to   the   influence   of   a 
magnet,  it  showed  high  magnetic  qualities 


polish    reseniblin: 

It  was  exceedingly  hard  and  brittle, 
and  very  closely  adherent  to  the  metal 
beneath,  and  could  only  be  removed  with 
difficulty.     In  this  removal  the  film  could 
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and  arranged  itself  about  the  poles  in 
filamented  clusters  as  shown  in  the  photo- 
graphs herewith  presented. 

The  tube  examined  was  partly  covered 
with  a  dense  grayish  scale,  averaging  about 
one-sixteenth  of  an  inch  in  thickness. 
The  bare  portions  were  coated  with  the 
film  as  already  described  and  its  general 
appearance  is  shown  by  the  photograph  of 
the  treated  tube  partially  descaled.  It  was 
a  very  easy  matter  to  remove  this  scale, 
as  it  was  readily  scraped  off  with  an 
ordinary  scraper  leaving  the  tube  clean 
and  quite  free  from  any  adhering  par- 
ticles as  shown  in  the  photograph  of  the 
treated  tube  marked  "Scale  removed  by 
Scraping."  The  scale  flaked  off  and  was 
adhering  but  slightly  to  the  tube.  When 
cleaned  the  tube  was  found  to  be  almost 
entirely  covered  with  the  black  film  al- 
ready alluded  to  and  formed  the  source 
of  supply  for  the  samples  used  for 
chemical  analysis. 

In  order  to  compare  the  adhesion  of 
scale  to  the  black  film  on  the  treated 
tube  with  the  adhesion  of  a  similar  scale 
to  the  metal  of  a  tube  that  had  received 
no  treatment,  samples  of  tubes  were  pro- 
cured from  two  railroad  companies, .  hav- 
ing coatings  of  scale.  These  are  shown 
as  received,  in  the  photographs  of  the  un- 
treated tubes  Nos.  1,  2  and  3.  The  tubes 
Nos.  1  and  2  were  covered  with  a  porous 
scale  of  carbonate  of  lime  of  which 
vigorous  scraping  only  succeeded  in  re- 
moving a  part ;  the  balance  being  so  close- 
ly adhesive  as  to  make  it  impossible  to 
scrape  it  off. 

The  third  tube,  No.  3,  was  coated,  as 
shown  in  the  photograph,  with  a  scale  al- 
most identical  with  that  found  on  the 
treated  tube.  But  here,  too,  it  was  found 
to  be  impossible  to  remove  that  scale  by 
scraping  and  the  final  condition  of  the 
tube,  after  being  cleaned  as  well  as  it 
was  possible,  is  shown  in  the  photographs 
of  the  same  marked;  "Scale  removed." 

From  this  it  appears  that,  as  far  as 
this  investigation  went,  the  scale  does  not 
adhere  to  the  black  film  formed  on  a 
treated  tube  with  anything  like  the  in- 
tensity that  it  does  to  the  metal  of  tubes 
that  have  not  received  the  polarized  mer- 
cury treatment. 

The  physical  examination  of  the  film, 
therefore,  showed  it  to  be  a  dense,  glossy, 
hard  and  brittle  substance,  with  highly 
magnetic  qualities  to  which  scale  does  not 
readily  adhere. 

In  the  microscopical  examination,  at- 
tention was  directed  towards  the  detec- 
tion of  any  mercury  that  might  appear  in 
the  film ;  the  measurement  of  the  thick- 
ness of  the  film  and  its  texture  under 
comparatively  low  magnification. 

.\s  to  the  first  point,  it  is  impossible  to 
detect  any  trace  of  mercury  on  the  ex- 
posed surface  with  magnifications  ranging 
from  fourteen  to  eighty-seven  diameters. 
The  results  in  this  respect  were,  therefore, 
purely  negative. 


As  to  the  second  item  a  photograph 
was  made  of  the  edge  of  the  film  mag- 
nified to  eighty-seven  diameters.  This 
photograph  is  reproduced  in  the  engrav- 
ing. In  this  the  film  shows  a  thickness 
of  from  3/32  in.  to  5/32  in.  which  di- 
vided by  87,  would  make  its  actual  thick- 
ness from  .0011  in.  to  .0018  in.  or  in 
round  numbers,  from  one  to  two-thou- 
sandths of  an  inch  thick. 

The  surface  texture  of  the  film  is 
shown  in  the  accompanying  photograph. 
Here  it  is  shown  under  a  magnification  of 
26  diameters,  and  will  be  seen  to  be  of  a 
slightly  mottled  character,  but  continuous 
and  unbroken. 

The  microscopical  examination,  then, 
gave  negative  results  as  to  the  presence  of 
mercury,  showed  a  uniformly  mottled  sur- 


rOWDEK     OF     FH.II     UXHER     JI.XONETIC 
I X  FH'  EXr  E— 1  4    DI A JI  ET E RS 


EDGE  OF   FILM   FORMED   ON   TL"i;iX(7— 87 
DIAJIETERS 

face  and  developed  the  fact  that  the  film 
was  exceedingly  thin. 

The  chemical  analysis  was  made  in  two 
ways,  and  had  for  its  purpose  the  deter- 
mination of  the  actual  chemical  composi- 
tion of  the  film  itself,  as  well  as  the  de- 
tection of  the  presence  of  any  mercury, 
combined  or  uncombined  that  might  be 
present    in   it. 

One  source  of  supply  of  the  film  for 
this  analysis  was  the  fine  black  powder 
obtained  by  scraping  from  the  surface  of 
the  tube.  The  other  was  the  removal  of 
the  film  by  disolving  it  in  a  few  cubic 
centimeters   of  diluted   hydrocloric  acid. 

The  method  by  which  this  was  accom- 
plished was  first  to  coat  all  parts  of  the 
tube  from  which  the  film  had  been  broken. 


and  the  unprotected  metal  exposed,  as 
well  as  the  ends  and  interior  of  the  tube 
with  a  coating  of  paraffine,  and  then  ro- 
tating the  tube  in  a  bath  of  diluted  hy- 
drochloric acid,  thus  dissolving  off  a  por- 
tion of  the  film.  The  solution  thus  ob- 
tained was  then  analyzed  and  special 
mercury  determinations  made.  The  two 
analyses  so  made  checked  and  showed  that 
the  film  consisted  of  the  black  magnetic 
oxide  of  iron  (Fej  O,)  with  some  ferric 
oxide  (Fe^  O3).  This  latter  is  present  in 
too  small  a  quantity  to  be  measured. 
There  was,  also,  a  small  amount  of  free 
mercury  present,  but  the  quantity  was  a 
mere  trace  and  an  attempt  to  collect  it  on 
a  gold-plated  platinum  lid  covering  a 
platinum  crucible  was  unsuccessful,  as  the 
amount  was  invisible  and  unweighable, 
but  positive  evidence  of  its  presence  was 
found  on  a  piece  of  filter  paper  contain- 
ing a  drop  of  palladium  chloride  and  an- 
other of  silver  nitrate  solution.  It  is  true 
that  similar  results  might  be  obtained  with 
arsenic,  but  a  most  thorough  examination 
of  the  film  showed  conclusively  that 
arsenic  was  absent  from  it. 

The  presence  of  the  mercury  can  be 
demonstrated  by  heating  a  specimen  of  the . 
film  in  a  platinum  crucible  covered  with 
a  lid,  and  under  this  lid  have  placed  two 
strips  of  filter  paper,  one  carrying  a  drop 
of  palladium  chloride  solution.  If  any 
mercury  is  present  a  black  color  will 
show  on  the  palladium  chloride  paper  and 
a  brown  color  on  the  nitrate  of  silver 
paper. 

The  film  as  it  was  formed  on  the  tube 
was  also  subjected  to  the  action  of  diluted 
sulphuric  acid,  which  attacked  it. 

This  chemical  examination  shows  that 
the  film  consisted  of  the  black  magnetic 
oxide  of  iron  (Fcj  O,),  in  which  a  trace 
of  free  mercury  has  been  imprisoned,  and 
associated  with  it  is  a  minute  quantity  of 
non-magnetic  ferric  oxide   (Fe,  O3). 

The  (ilm  itself  may,  therefore,  be  con- 
sidered as  consisting  of  the  black  mag- 
netic oxide  of  iron   (Fe,  O,). 

While  there  is  no  positive  data  as  to 
the  method  of  the  formation  of  this  mate- 
rial, the  following  statement  and  sugges- 
tion is  offered  as  a  possible  explanation  of 
its  appearance. 

Natural  magnetic  oxide  of  iron  has 
long  been  known  to  be  unaffected  by 
chemical  conditions.  The  beautiful  surface 
of  Russian  sheet  iron,  which  resists  rust 
to  a  moderate  extent,  is  due  to  the  fact 
of  its  having  a  coating  of  magnetic  oxide 
or  a  very  near  approach  to  it,  but  this  is 
an  accident  of  manufacture. 

Prof.  Barff  produced  a  magnetic  oxide 
on  iron  and  steel  surfaces  for  the  purpose 
of  protecting  them  from  rust.  His  process 
consisted  in  placing  the  object  in  an  iron 
muffle  which  is  heated  by  an  external  ap- 
plication of  heat  to  a  high  temperature, 
when  steam  superheated  to  about  1,000° 
Fahr.  is  turned  into  the  muflle  and  the 
formation  of  a  magnetic  oxide  immediately 
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commences.  The  heated  metal  of  the  ob- 
ject ti)  he  treated  decomposes  the  steam, 
faking  up  Certain  definite  proportions  of 
the  oxygen  forming  (FcjO.)  or  magnetic 
oxide.  The  thickness  of  the  coating  de- 
pends upon  the  duration  of  the  operation 
This  has  been  modified  in  the  Ek)\ver-Barff 
process,  wherein  the  articles  arc  heated  by 
gases  burned  with  a  slight  excess  of  air 
over  that  needed  for  perfect  combustion. 
This  raises  the  article  to  the  proper  tem- 
perature and  at  the  same  time  gives  it  a 
coating  of  dark  red  oxide  on  the  outside, 
with  a  slight  coating  of  magnetic  oxide 
underneath.  This  coating  of  sesquioxide 
(FciOj)  is  then  reduced  to  magnetic  oxide 
(FejO.)  by  the  admission  of  producer  gas 
to  the  furnace. 

This  means  that  the  principle  of  the 
Bower  system  is  to  produce  an  artificial 
coating  of  rust  in  the  first  instance  and 
then  to  reduce  it  to  a  lower  oxide  which 
is  rustless. 

It  is  also  known  that  pure  water,  freed 
from  oxygen,  in  contact  with  iron  at  a 
high  temperature  causes  a  slight  coating 
of  magnetic  oxide  of  iron  to  be  formed, 
which  protects  the  metal  from  further 
corrosion. 

Let  us  take  these  facts  in  connection 
with  the  formation  of  the  black  magnetic 
oxide  of  iron  film  on  boiler  tubes  and 
plates,  where  polarized  mercury  is  used  as 


a    descaler    in    boilers    already    encrusted. 

Where  the  treatment  is  used  on  a  boiler 
having  clean  sheets  and  tubes,  the  ad- 
hesion of  scale  is  prevented  but  the  black 
magnetic  oxide  is  not  formed.  It  appears 
only  where  there  has  been  a  previous  de- 
posit of  scale. 

The  suggestion  as  to  its  formation  is 
this: 

The  mercury  of  the  compound  is  at- 
tracted to  the  steel  and  works  its  way  into 
contact  with  it  through  cracks  or  openings 
in  the  scale.  Coming  into  contact  with  the 
hot  metal  of  the  tube  or  plate,  its  high  co- 
efficient of  expansion  causes  it  to  pry  off 
or  separate  the  scale  from  the  metal  with- 
out actually  breaking  or  loosening  it.  This 
leaves  a  very  thin  cavity  between  the  two 
into  which  water  infiltrates,  where  it  is 
first  converted  into  steam  and  then  super- 
heated. The  metal  protected  by  the  scale 
is  heated  to  a  higher  temperature  than 
would  otherwise  be  the  case.  The  water, 
first  made  pure  by  the  deposition  of  its 
scale  and  then  freed  from  gases  by  heat, 
comes  into  contact  with  the  hot  metal 
either  as  a  purified  and  de-gasified  water 
or  as  superheated  steam  and  thus  forms 
the  black  magnetic  oxide,  as  already  in- 
dicated. 

This  seems  possible  from  a  considera- 
tion of  these  two  facts.  The  film  forms 
most    readily    in   the   hottest   parts   of   the 


boiler,  and  only  where  scale  has  previously 
been  deposited,  so  that  its  formation  in 
the  method  outlined  seems  quite  possible, 
and  the  presence  of  the  free  mercury  is 
fully  accounted  for  in  that  it  was  trapped 
by  the  forming  oxide  after  it  had  made  the 
space  in  which  the  work  was  done. 

The  boiler  then  acts  as  its  own  furnace 
and  laboratory  in  covering  its  plates  and 
tubes  with  a  well-known  rust-resisting 
coating,  the  black  magnetic  oxide  of  iron 
(Fe,0.). 

It  is  known  that  this  black  magnetic 
oxide  coating  appears  on  the  water  sur- 
faces of  the  tubes  and  plates  of  the  boiler 
that  have  been  treated  with  polarized  mer- 
cury. It  is  not,  however,  an  amalgam,  but 
a  result  of  the  loosening  of  the  scale  by 
the  expansion  of  mercury  whereby  con- 
fined spaces  are  developed  in  which  steam 
is  generated  and  possibly  superheated  and 
a  crude  Bower-Barff  process  carried  on. 

It  is  needless  to  add  that  the  whole  ob- 
ject of  the  Bower-Barff  process  in  forming 
this  film  of  black  magnetic  oxide  of  iron 
is  to  coat  the  surface  of  the  object  treated 
with  a  rust-resisting  film.  It,  therefore, 
so  happens  that  the  results  of  the  treatment 
of  a  boiler  with  polarized  mercury  is  to 
coat  the  interior  surface  with  a  material 
that  is  recognized  as  being  among  the  best 
for  the  purpose  of  protecting  steel  or  iron 
against  rust. 


Dynamometer   Tests   of   the  Locomotive   Booster 


The  company  manufacturing  the  loco- 
motive booster  for  the  Franklin  Railway 
Supply  Co.  have  a  small  testing  plant 
arranged  so  that  each  booster  is  tested 
with  a  proney  brake  resistance  before  it 
is  sent  out  for  service.  It  is  a  very  simple 
arrangement  consisting  merely  of  a  shaft 
carrying  an  eighteen  inch  gear  similar  to 
the  gear  which  is  put  upon  the  trailer 
axle  of  locomotives  for  connection  with 
the  booster.  At  the  ends  of  the  shaft 
there  is  a  proney  brake  by  which  any 
desired  resistance  can  be  developed  in  the 
testing  of  the  machine. 

An  elaborate  series  of  tests  has  recently 
been  conducted  on  this  plant  for  the  pur- 
pose of  determining  the  efficiency  of  the 
machine,  under  various  loads  and  at  vari- 
ous speeds  in  order  that  a  predetermination 
might  be  made  as  to  its  probable  per- 
formance in  actual  service.  The  tests 
were  made  under  conditions  as  nearly 
similar  road  service  as  possible.  In  such 
matters  as  steam  pressure,  the  length  of 
the  exhaust  pipe  and  other  minor  details 
that  would  have  to  be  taken  into  con- 
sideration. 

One  of  the  major  points  brought  out 
by  these  tests  was  the  high  efficiency  of 
the  mechanism  as  a  whole.  That  is  to 
say  the  high  efficiency  in  the  trans- 
mission of  power  from  the  pistons  in  the 


cylinder  to  the  rim  of  the  trailer  wheel 
or  as  it  is  represented  in  this  case  by  the 
rim  of  the  proney  brake.  It  might  be 
stated  that  the  engine  consists  of  a  pair 
of  engines  with  cylinders  10  in.  in  diameter 
and  12  in.  stroke  with  the  cranks  set  at 
90  deg.  with  each  other.  The  power  is 
transmitted  from  the  gear  of  the  engine 
shaft  through  an  idle  gear,  which  may 
be  thrown  in  and  out  of  contact  with 
the  gear  of  the  axle  shaft,  the 
ratio  between  the  engine  gear  and 
the  axle  gear  being  as  fourteen  to  thirty- 
six.  It  has  been  found  that  the  me- 
chanical efficiency  in  the  transmission  of 
power  through  this  mechanism  ranges 
from  ninety  to  ninety-five  per  cent.  The 
lower  efficiency  being  that  of  the  lower 
speeds  of  about  six  miles  per  hour,  where- 
as the  high  efficiency  is  obtained  at 
speeds  running  from  twelve  to  si.xteen 
miles  per  hour.  The  valve  motion  of 
the  engine  consists  of  a  piston  valve  driven 
by  a  return  crank  and  set  to  drive  the 
engine  in  one  direction  only  at  a  cut-off 
of  eighty-five  per  cent  of  the  stroke,  so 
that  the  lap  is  correspondingly  short. 
This  is  a  constant  cut-off  and  any 
variation  in  the  amount  of  power  devel- 
oped by  the  engine  is  due  to  wire  draw- 
ing of  the  steam  or  the  back  pressure 
which  may  be  developed  as  the  engine  in- 


creases in  speed  and  the  difficulty  in  get- 
ting rid  of  the  exhaust  is  correspondingly 
increased. 

Diagrams  have  been  prepared  showing 
the  increase  in  brake  horse  power  and  the 
falling  off  in  drawbar  pull  as  the  speed 
increases.  The  curve  of  the  brake  horse 
power  is  not  a  straight  line  but  somewhat 
resembles  that  of  a  parabolic  curve.  For 
example  the  engine  develops  sixty  horse 
power  at  two  miles  per  hour.  At  eight 
miles  per  hour  it  develops  about  210 
horse  power  and  at  sixteen  miles  per 
hour  it  develops  about  306  horse  power. 
On  the  other  hand  the  drawbar  pull  falls 
in  an  corresponding  way.  The  highest 
pull  is  of  course  at  the  start  where  it 
reaches  to  nearly  11.000  lbs.  falling  off 
gradually  on  a  curve  to  about  eight  miles 
per  hour  where  it  is  about  9.900  and  then 
drops  on  nearly  a  straight  line  to  about 
7.200  lbs.  at  sixteen  miles  per  hour.  This 
is  of  course  in  exact  accord  with  what 
would  have  been  expected. 

In  the  same  way  a  diagram  has  been 
prepared  showing  the  fall  in  the  drawbar 
pull  for  various  steam  pressures  as  this 
speed  increases.  In  this  it  is  found  that 
the  drawbar  pull  at  twenty  miles  per  hour 
is  about  65  per  cent  of  the  drawbar  pull 
at  five  miles  per  hour,  and  under  the  same 
condition   of   steam   pressure.      It    will   be 
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of  course  understood  that  this  is  not  a 
fixed  figure  but  only  a  general  statement, 
as  the  actual  ratio  will  vary  with  the 
steam  pressure.  As  the  drawbar  pull  falls 
with  increasing  speed  so  the  steam  con- 
sumption increases  and  it  is.  found  that 
the  steam  consumed  at  twenty  miles  per 
hour  is  approximately  2^  times  that  the 
five  miles  per  hour  with  the  necessary 
allowances  made  for  variations  in  the 
boiler  pressure.  These  figures  are  taken 
from  diagrams  which  have  been  very  care- 
fully prepared  and  which  may  be  used  to 
give  a  clear  idea  of  what  may  be  ex- 
pected of  the  booster  in  service. 

One  of  the  most  interesting  and  valu- 
able diagrams  that  has  been  prepared  as 
a  result  of  this  investigation  is  one  show- 
ing   the    possibilities    of    locomotive    per- 


for  the  0.8  per  cent  grade,  for  example  is 
40,000  lbs.  or  the  weight  of  the  train  niul- 
tiplied  by  the  per  cent  of  the  grade. 
That  is  to  say  5,000,000  times  .008.  The 
solid  lines  drawn  through  the  diagram 
indicate  the  drawbar  pull  of  the  locomo- 
tive. The  lower  one  of  the  two  indicates 
the  drawbar  pull  of  the  locomotive  with- 
out the  assistance  of  the  booster.  The 
upper  one  indicates  the  total  drawbar  pull 
with  the  boosted  added  and  the  difference 
between  the  two  will  indicate  the  drawbar 
pull  due  to  the  booster  itself. 

From  previous  descriptions  of  the 
booster  it  will  be  remembered  that  it  is 
so  arranged  that  when  the  reverse  lever 
is  drawn  back  to  a  point  for  obtaining  the 
proper  cut-oft'  at  a  speed  of  twenty  miles 
or  possibly  twenty-five  miles  an  hour  the 
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CURVES   SHOWING  RESULTS  WITH  A  PACIFIC  TYPE  LOCOMOTIVE  HAULING 
2,500  TONS   WITH   AND   WITHOUT   THE   LOCOMOTIVE    BOOSTER 


formance  when  assisted  by  the  booster  and 
when  running  without  such  assistance. 
The  diagram  is  based  upon  a  performance 
of  a  Pacific  type  of  locomotive  hauling 
a  train  of  2,500  tons  averaging  forty  tons 
per  car  on  the  level  and  on  grades  in- 
creasing by  0.1  per  cent  from  the  level 
to  0.8  per  cent. 

The  dotted  lines  in  tliis  diagram  indi- 
cate the  train  resistance  on  a  tangent  track 
on  the  several  grades.  It  is  hardly  nec- 
essary perhaps  to  call  attention  to  the 
fact  that  the  train  resistance  of  itself  is 
a  constant  quality  and  that  the  differences 
between  the  several  grades  are  due  solely 
to  the  grade  and  that  the  difference  may 
be  obtained  by  multiplying  the  weight  of 
the  train  by  the  per  cent  of  the  grade. 
For  example,  it  will  be  seen  from  a  sec- 
tion of  the  diagram  that  after  the  first 
drop  due  to  the  high  resistance  of  start- 
ing and  when  the  train  has  acquired  a 
speed  of  about  five  miles  per  hour  that 
the  dotted  lines  are  all  parallel  to  each 
other  and  that  the  difference  between  the 
train  resistance  indicated  for  the  level  and 


booster  is  automatically  cut-off  and  ceases 
to  operate  and  in  the  diagram  under  con- 
sideration this  is  shown  to  have  occurred 
at  a  speed  of  twenty-five  miles  per  hour. 
In  order  to  appreciate  the  full 
significance  of  the  assistance  which  the 
booster  can  render  to  the  movement  of  a 
train  over  a  division,  it  will  be  well  to 
study  this  diagram  carefully.  For  ex- 
ample, suppose  a  train  to  be  moved  over 
0.7  per  cent  grade;  the  starting  resistance 
of  the  train  under  consideration  would 
be  about  57,500  lbs.  which  is  above  the 
possibilities  for  starting  of  either  the  en- 
gine itself  or  the  engine  with  the  booster. 
But  if  that  train  were  under  motion  and 
was  moving  at  a  speed  of  five  miles  an 
hour  or  more  when  it  encountered  the 
grade  the  booster  would  enable  it  to 
ascend  it  at  a  speed  of  about  six  miles 
per  hour,  where  it  would  have  stalled 
without  the  booster.  On  the  other  hand 
on  a  O.S  per  ceijt  grade  the  locomotive 
with  the  booster  would  have  started  the 
train  and  could  have  kept  it  in  motion  on 
the  grade  at  a  speed  of  about  seventeen 


miles  per  hour  as  indicated  by  the  point 
at  which  the  booster  drawbar  pull  line 
crosses  the  line  of  train  resistance  on  the 
0.5  per  cent  grade.  On  the  other  hand 
the  engine  without  the  booster  would  . 
have  been  unable  to  start  the  train  on  the 
grade  but  if  it  had  encoimtered  the  grade 
at  a  speed  greater  than  eight  miles  per 
hour  it  would  have  been  able  to  ascend 
at  a  speed  of  about  six  miles  per  hour 
as  indicated  by  the  point  where  the  draw- 
bar pull  of  the  unassisted  engine  crosses 
the  train  resistance  line  on  the  O.S  per 
cent  grade.  This  makes  a  difference  in 
the  speed  of  the  ascending  grade  of  about 
eleven  miles  per  hour  with  and  without  it. 
If  we  consider  this  in  the  light  of  the 
time  occupied  in  traversing  a  grade  of  ten 
miles  in  length  it  will  be  seen  that  the 
time  required  without  the  booster  would 
be  one  hour  and  forty  minutes,  as  against 
thirty-five  minutes  for  the  operation  over 
the  same  distance  with  the  assistance  of 
the  booster.  As  grades  of  this  length  and 
rate  are  quite  common  on  most  railroads 
it  will  be  seen  that  the  saving  in  opera- 
tion especially  on  single  track  lines  will 
be  materially  aided. 

While  this  diagram  has  been  worked 
out  for  a  Pacific  type  of  engine  alone  it 
is  evident  that  relatively  similar  results 
will  be  obtained  from  any  other  type 
to  which  a  booster  could  be  applied  and 
the  drawbar  pull  of  the  engine  into  that 
of  the  gear  will  be  the  per  cent  of  ad- 
vantages to  be  obtained  by  the  use  of  the 
booster  mechanism. 

These  tests  have  also  made  it  possible 
to  plot  diagrams  from  which  engineers 
are  able  to  predict  the  results  that  will 
be  obtained  from  any  given  set  of  con- 
ditions. For  example,  such  as  may  be 
due  to  variations  in  the  diameter  of  the 
trailer  wheels ;  the  speed  of  the  engine  ; 
the  steam  pressure  and  the  variations  in 
drawbar  pull  due  to  speed.  These  tables 
are  rather  complex  but  still  are  clear 
enough  for  an  engineer  to  draw  definite 
conclusions  from  their  indications.  In  the 
same  way  charts  have  been  developed  for 
determining  the  steam  consumption  of  the 
machine  when  running  at  various  speeds 
with  various  diameters  of  trailer  wheels 
and  boiler  pressures. 

The  gist  of  the  whole  matter  may  be 
summed  up  in  the  statement  that  the 
booster  adds  practically  about  11,000  lbs. 
initial  drawbar  pull  to  the  engine  to  which 
it  may  be  applied  by  an  addition  of  about 
5,300  lbs.  to  the  weight  of  the  engine. 
LTnder  ordinary  operating  conditions  that 
11,000  lbs.  drawbar  pull  would  necessi- 
tate approximately  50,000  lbs.  additional 
weight  to  the  engine,  so  that  the  effect  of 
a  booster  on  a  locomotive  is  obtained  by 
an  increase  of  about  5  per  cent  in  the 
static  tresses  to  which  the  roadway  and 
bridges  will  be  subjected,  which  is  well 
within  the  range  of  tolerance  of  ordinary 
bridge  construction  and  can  be  used  on 
any  road  without  trouble. 
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The  Rise  of  the  Firing  Floor 

Locomotive  Development  Has  Increased  the  Height  Above  the  Rails  With  a  Proportionate  Rise  of 
the  Center  of  Gravity  of  the  Engine  as  a  Whole 


Almost  the  only  objection  raised  to  the 
building  of  the  old  4-4-0  Class  K  loco- 
motive of  the  Pennsylvania  R.  R.,  which 
was  designed  by  Theo.  N.  Ely  in  1881, 
was  that  the  center  of  gravity  was  so 
high  as  to  render  the  machine  unstable. 
But  the  fact  that  the  engine  ran  on  its 
trial  trip  at  a  speed  of  sixty  miles  an 
hour  over  the  crooked  tracks  of  the  Mid- 
dle Division  with  remarkable  steadiness, 
wiped  that  single  objection  away  and  little 
has  been  heard  of  it  since.  In  that  engine 
the  radical  change  from  existing  practice 
consisted  in  raising  the  boiler  and  setting 
the  foundation  ring  on  the  top  of  the 
frames  instead  of  dropping  down  between 
them  as  in  prior  practice.  The  increase  of 
heating   surface   was   only  brought   up   to 


about  1.750  sq.  ft.  as  compared  with  from 
1,250  to  1,300  sq.  ft.  in  previous  locomo- 
tives, and  the  height  of  the  center  of 
gravity  was  not  excessive. 

Experience  has  shown  that  the  engine 
with  a  high  center  of  gravity  rides  more 
easily  and  puts  less  lateral  stress  on  the 
truck  than  a  similar  weight  hung  lower 
would  do.  A  fact  that  has  probably 
tended  to  produce  a  false  security  as  to 
the  actual  stability  of  the  machine.  That 
these  machines  of  high  center  of  gravity 
upset  more  readily  than  their  lower 
brothers  there  is  no  doubt,  and  this  is  evi- 
denced by  the  large  proportion  of  derailed 
engines  that  turn  over  on  their  sides. 

With  a  track  base  of  about  5  ft.  between 
the  bearings  on  the  rails,  an  engine  of  al- 
most any  height  can  be  built  and  run  on 
any  straight  track  and  it  is  only  on  curves 
and  uneven  rail  surfaces  that  the  high 
center  of  gravity  is  apt  to  make  trouble. 
This  added  to  the  gyroscopic  effect  of 
rapidly   rotating   heavj-    driving   wheels   is 


probably  responsible  for  some  locomotive 
derailments  and  overturnings.  As  to  just 
what  the  gyroscopic  effect  may  be  there  is 
no  definite  information,  but  from  calcula- 
tions made  in  connection  with  certain  elec- 
tric locomotives  a  number  of  years  ago, 
there  is  some  evidence  that  it  is  far  from 
being  a  negligible  factor. 

As  for  the  effect  of  the  height  of  the 
center  of  gravity  on  the  flange  thrust 
against  the  rail,  there  is  little  data  at  hand, 
but  in  the  matter  of  its  influence  on  the 
overturning  of  a  locomotive,  the  case  re- 
solves itself  into  one  of  a  purely  mathe- 
matical calculation. 

The  elevation  of  the  outer  rail  adds  ma- 
terially to  the  amount  of  centrifugal  force 
that  would  be  required  to  overturn  a  loco- 
motive. 

When  a  locomotive  is  passing  a  curve  at 
the  speed  for  which  it  is  elevated  the  load 
put  upon  each  rail  is  the  same  and  the 
engine  is  at  its  maximum  stability,  just  as 
it  is  when  standing  upon  a  tangent  track. 
But  when  this  speed  is  exceeded  the  cen- 
trifugal force  tends  to  overturn  the  machine 
and  whether  this  is  accomplished  or  not 
depends  on  the  radius  of  curvature  and  the 
speed.  In  this,  with  the  same  radius  of 
curvature,  the  force  required  to  overturn 
the  engine  will  vary  with  the  ratio  between 
the  sine  and  cosine  of  one-half  of  the 
angle  included  between  two  lines  drawn 
from  the  center  of  gravity  and  the  centers 
of  the  two  rails  of  the  track.  As  the 
cosine  decreases  and  the  sine  increases 
with  the  angle  it  is  evident  that  the  lower 
the  center  of  gravity  the  more  stable  will 
be  the  machine  and  the  greater  will  be  the 
force  required  to  overturn  it.  This  is  so 
self-evident  that  it  may  seem  useless  to  re- 
peat it. 

The  point  to  be  considered  is  as  to  how 
far  we  can  go  in  the  elevation  of  the  center 
of  gravity  without  endangering  the  safety 
of  the  locomotive.  For  example  if  we  take 
a  locomotive  whose  center  of  gravity  is 
about  6  ft.  above  the  top  of  the  rails  it 
will  require  a  horizontal  thrust  of  centrif- 
ugal force  of  about  40  per  cent  of  its 
weight  to  overturn  it.  But  if  this  center 
of  gravity  is  raised  to  9  ft.  the  amount  of 
force  required  to  overturn  it  will  be  only 
about  26.8  per  cent  of  its  weight.  Then, 
as  the  centrifugal  force  increases  with  the 
square  of  the  speed,  it  is  evident  that  speed 
regulations  of  high  engines  on  sharp 
curves  should  be  carefully  made. 

There  is  another  point  that  should  be 
given  as  much  attention  as  speed  on  curves 
and  that  is  the  condition  of  the  surfacing 
of  the  track  over  which  the  engine  is  to 
run. 


It  has  been  found  that  a  single  inequality 
in  one  of  the  rails  will  not  have  any  appre- 
ciable effect  on  the  motion  of  the  engine  at 
either  high  or  low  speeds.  If  there  is  a 
hump  in  the  track  that  is  short  and  the 
engine  traverses  it  at  a  high  speed  the 
wheels  will  lift  under  the  springs  and  the 
latter  will  act  or  yield  tn  the  rise  but  will 
not  have  any  effect  on  the  boiler  and 
frames  because  the  wheels  will  drop  away 
and  the  springs  resume  their  normal  posi- 
tion before  the  pressure  brought  to  bear 
against  the  frames  has  had  time  to  take 
eft'ect.  While,  if  the  engine  traverses  the 
hump  at  a  low  speed,  the  whole  engine 
and  boiler  will  be  slowly  raised  and  low- 
ered and  there  will  not  be  enough  inertia 
on   recovery  to  carry  the  springs  beyond 


their  normal  position,  with  the  result  that 
there  will  be  no  rolling  of  the  engine  and 
no  perceptible  excess  stresses  imposed  up- 
on the  track. 

If,  however,  the  hump  is  extended  so 
that  the  locomotive  will  be  upon  it  for  a 
sufficient  length  of  time  to  enable  the 
springs  to  recover  their  normal  position 
and  thus  lift  the  engine,  the  latter  will  be 
rolled  over  to  one  side  and  an  increase  of 
weight  will  be  put  upon  the  lower  rail ; 
and,  with  it,  a  somewhat  greater  outward 
thrust.  Then  as  the  engine  rolls  off  from 
the  hump  the  whole  machine  will  roll  back 
to  its  normal  upright  position  again. 

Such  a  hump  can  even  be  repeated  on 
the  other  rail  without  any  very  greatly 
detrimental  effect.  But  if  a  third  hump 
follows  closely  on  the  second,  the  engine 
will,  then,  be  given  such  a  roling  action 
on  the  springs,  that,  at  high  speeds,  it  may 
easily  become  dangerous. 

Experiments  of  this  kind  where  the 
humps  were  only  about  one-half  inch  high 
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and  were  traversed  at  sixty  miles  an  hour, 
developed  such  a  heavy  rolling  of  the  e«- 
gine  as  to  appear  to  be  exceedingly  dan- 
gerous. 

We  have  become  so  accustomed  to  the 
high  locomotive,  that  it  is  dilflcult  to  real- 
ize how  very  much  higher  the  present  day 
locomotive  is  than  was  its  predecessor  of 
a  few  years  ago. 

In  order  to  show  how  the  mutter  stands 
a  number  of  illustrations  are  given  in  or- 
der to  set  forth  what  the  increase  in  height 
has  been.  In  the  illustrations  the  height 
of  the  engine  deck  above  the  rail  is  given 
and  this  will  indicate  the  proportionate 
rise  of  the  center  of  gravity  of  the  engine 
as  a  whole. 

Fig.  1  is  a  side  elevation  of  the  back  end 
of  an  old  eight-wheeled  locomotive  that 
was  built  in  the  latter  part  of  the  nineties 
whose  deck  was  only  3  ft.  2  in.  above  the 
rails.  This  with  the  low  boiler  of  small 
diameter,  made  an  engine  that  it  would  be 
very  difficult  to  upset  even  though  it  left 
the  rails  under  most  unfavorable  condi- 
tions. 

Fig.  2  is  a  similar  elevation  of  an  eight- 
wheeled  locomotive  that  was  built  in  1905. 
This  had  a  deck  about  12  in.  higher  than 
that  of  Fig.  1,  and  as  its  boiler  was  8  in. 
larger  in  diameter,  it  would  have  required 
less  force  to  upset  it,  but  was  nevertheless 
quite  stable  because  the  whole  was  still 
probably  below  that  of  many  engines  which 
had  preceded  it  of  the  Pennsylvania  Class 
K  class. 

In  Fig.  3  we  have  an  example  of  the 
Mikado  class  where  the  deck  had  been 
lifted  to  a  height  of  5  ft.  and  the  diameter 
of  the  boiler  shell  increased  to  79  in.  This 
condition  places  the  engine  among  the 
group  of  high  center  of  gravity  locomo- 
tives, but  with  a  chance  for  still  further 
increase. 

Fig.  4  is  also  of  the  Mikado  class  but 
with  the  deck  raised  to  a  height  of  6  ft. 
above  the  rails  and  the  boiler  shell  in- 
creased to  a  diameter  of  87^  in.  This 
brings  the  center  of  the  shell  to  a  height 
of  about  9  ft.  above  the  rails.  Of  course 
the  center  of  gravity  of  the  engine  as  a 
whole  is  much  below  this  and  the  ma- 
chinery will  have  a  steadying  elTect  on  the 
tendency  of  the  boiler  to  roll,  but  such  a 
large  shell  filled  with  water  may  easily  re- 
ceive a  lateral  impulse  of  sufficient  magni- 
tude to  put  an  excessive  stress  on  the 
sprmgs  and  exert  a  marked  lifting  effect 
on  the  machine  as  a  whole. 

Fig.  5  shows  a  Consolidation  engine  fitted 
with  a  Belpaire  boiler  that  is  a  step  back- 
wards in  the  course  that  we  are  showing 
as  far  as  the  probable  height  of  the  center 
of  gravity  is  concerned,  though  the  deck 
has  risen  to  6  ft.  5f4  '"■  above  the  rails. 
The  boiler  shell  is  smaller  in  diameter 
than  that  shown  in  Fig.  4  which  will  drop 
the  whole  somewhat,  but  the  center  of  the 
shell  is  probably  not  much  below  9  ft. 

In   Fig.   6   we   have   about    reached   the 
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present  limit.  The  deck  is  7  ft.  2  in.  above 
the  rails  and  the  diameter  of  the  shell  of 
the  boiler  is  9  ft.  lO'A  in.  This  will  make 
the  center  of  the  shell  about  9  ft.,  possibly 
a  little  more,  above  the  rails,  with  the 
probable  center  of  gravity  raised  above 
that  of  the  other  engines  alluded  to  be- 
cause of  the  greater  weight  of  boiler  and 
contained  water.  Such  a  locomotive  is  not 
a  high  spec<l  machine  and  there  is  very 
little  danger  of  an  upset  under  ordinary 
running  conditions.  But  it  would  seem 
that   the   limit   of  heights   had   been   about 


trunk-line  railways  of  France  is  indicated 
by  an  uninterrupted  decrease  in  operating 
deficits  since  1919,"  continues  Mr.  West- 
cutt.  "In  1920  that  deficit  approximated 
3,000,000,000  france,  in  1921  it  declined  by 
33  per  cent.,  to  about  2,000,000,000  francs, 
and  at  the  close  of  1922  it  will  be  further 
reduced  by  a  probable  50  per  cent,  to  an 
estimated  1.000,000,000  francs. 

"During  the  first  six  months  of  1922  op- 
crating  expenses  decreased  and  receipts  in- 
creased ;  the  decline  in  the  resulting  oper- 
ating   ratio    indicated    increased    operating 
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reached  with  the  present  gauge  of  track, 
in  which  there  is  little  likelihood  that  there 
will  ever  be  any  change. 

These  facts  are  presented  because  of  the 
fact  that  some  of  these  high  center  of 
gravity  locomotives  have  left  the  rails  with 
every  evidence  that  the  derailment  and  con- 
sequent upsetting  was  due  to  the  high 
center  of  gravity,  and  in  a  future  issue  an 
example  will  be  given  of  a  disaster  that 
was  so  evidently  caused  by  the  cars  having 
been  upset  because  of  the  high  speed,  at 
which  they  were  running,  as  to  be  a  full 
demonstration  that  such  a  thing  can  occur. 


Improvement  on  French  Railways 

Since  the  enactment  of  the  French  trans- 
portation law  of  1921.  and  the  consequent 
consolidation  of  the  French  railways  into 
six  great  systems,  there  has  been  a  wide- 
spread interest  in  the  results  of  this  legis- 
lation. For  the  first  six  months  of  1922, 
according  to  data  submitted  by  the  Minis- 
ter of  Public  Works,  there  has  been  a 
marked  improvement  in  French  railway 
finances,  equipment  and  safety  operation, 
according  to  Charles  D.  Westcott,  the 
American  Economist  Consul  in  Paris. 

"Improvement  in  the  finances  of  the  six 


efficiency  in  all  departments.  From  Janu- 
ary 1  to  July  1,  1922,  receipts  were  200,- 
000,000  francs  greater  than  for  the  corre- 
sponding period  of  1921.  Receipts  on  the 
Nord  and  Est  Lines,  traversing  the  devas- 
tated regions,  were  40,000,000  francs  great- 
er than  during  the  preceding  half  year.  It 
is  estimated  that  on  December  31,  1922, 
total  receipts  of  all  roads  will  be  1,000.000,- 
000  francs  in  excess  of  the  1921  operating 
income. 

"There  has  been  consistent  improvement 
in  the  operating  equipment  of  all  roads 
since  the  war.  In  July,  1914,  rolling  stock 
in  poor  condition  and  not  used  included 
1.700  locomotives,  4,500  passenger  coaches 
and  15,000  freight  cars;  in  December,  1919, 
this  class  of  locomotives  numbered  3,418, 
passenger  coaches  13,800  and  freight  cars 
59,300 ;  by  June,  1922,  rolling  stock  out  of 
commission  for  repairs  had  been  reduced 
to  2,717  locomotives,  7,764  passenger 
coaches  and  49,134  freight  cars. 

"Higher  efficiency  in  repair  work  since 
the  war,  with  resulting  decrease  in  rolling 
stock  out  of  commission,  has  been  due 
mainly  to  the  policy  of  having  repair  work 
done  under  contract  by  the  machine  shops 
of  the  country.     Before  the  war  such  re- 


pairs were  made  in  shops  of  the  railway 
companies.  During  June,  1922,  private 
corporations,  thoroughly  overhauled  103 
locomotives,  783  passenger  coaches  and  10,- 
220  freight  cars.  They  did  the  work  in  20 
per  cent  less  time  and  at  a  lower  cost. 

"Safety  of  passengers  and  security  of 
freight  carried  are  the  paramount  consid- 
erations of  the  entire  French  railway  sys- 
tem. That  security  is  further  insured 
through  close  supervision  of  the  roads  by 
the  Railway  Administration,  under  the  di- 
rection of  the  Minister  of  Public  Works. 
Two  improvements  now  being  introduced 
on  all  lines  are  important  controlling  fac- 
tors in  operating  safety:  (1)  The  'croco- 
dile,' an  electrical  apparatus  installed  in 
the  locomotive  cab  which  automatically 
registers  visually  and  audibly  the  sema- 
phore signals  along  the  line,  thereby  re- 
ducing to  a  minimum  any  possible  failure 
by  the  engineer  to  observe  the  signal ;  (2) 
electric  lighting  of  all  passenger  cars. 

"Precautionary  measures  already  intro- 
duced have  resulted  in  a  marked  decrease 
in  the  number  of  railway  accidents  and 
casualties.  In  1913,  when  the  various  lines 
carried  541,342,165  passengers,  there  were 
142  accidents,  with  60  persons  killed  and 
413  injured.  In  1918,  with  about  the  same 
number  of  passengers  carried,  there  were 
379  killed  and  1,435  injured.  In  1921,  with 
665,000,000  passengers  carried,  there  were 
72  accidents,  with  137  killed  and  656  in- 
jured. During  the  first  six  months  of  1922, 
with  335,000,000  passengers,  20  were  killed 
and  166  injured." 


Railways      Germany's      Greatest     Coal 
Users 

Germany's  greatest  user  of  coal  is  the 
Federal  Railway,  which  formerly  was  able 
to  utilize  only  55  to  70  per  cent  of  its 
combustible  material,  the  remainder  (cin- 
der and  ashes)  having  been  regarded  as 
worthless.  In  order  to  make  use  of  this 
waste,  which  is  said  to  contain  50  per  cent 
or  more  of  combustible  material,  about  two 
years  ago  the  railway  adopted  the  Meguin 
system  of  recovering  coal  from  ajhes. 
Thirteen  large  works,  with  a  capacity  for 
handling  420,000  tons  of  cinders  and  ashes 
annually,  are  now  in  operation  or  under 
construction.  The  amount  of  pure  coke 
obtained  is  estimated  at  164,000  tons,  with 
an  average  calorific  value  of  5,500  units, 
compared  with  7,000  units  for  good  hard 
coal. 

The  fine  coke,  with  the  addition  of  fine 
coal  and  hard  pitch,  is  used  in  making 
briquets,  about  74,000  tons  of  coke  briquets 
being  thus  obtained,  with  a  calorific  value 
of  6,500  units.  In  addition  to  this,  256,000 
tons  of  non-combustible  clean  slag  are  ob- 
tained ;  this  serves  for  the  manufacture  of 
130,000,000  slag  stones,  which  are  em- 
ployed in  building  and  possess  the  good 
qualities  of  both  brick  and  schwemmstein 
(a  kind  of  sandstone). 
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A  Box  Car  Unloader  for  Grain 

In  Operation  at  the  Port  Arthur  Grain  Elevator   on  the   Canadian  National  Railways 


The  unloading  of  box  cars  filled  with 
grain  has  been  a  problem  of  no  little  mag- 
nitude and  the  best  that  has  been,  until 
recently,  developed  has  been  the  power 
shovel. 

At  the  September  meeting  of  the  In- 
stitute of  Canadian  Engineers,  Mr.  F. 
Newell,  mechanical  engineer  of  the  Do- 
minion Bridge  Co.,  presented  a  paper  de- 
scribing a  mechanical  unloader  for  box 
cars  that  has  been  installed  at  the  Port 
Arthur  grain  elevators  of  the  Canadian 
National  Railways.  Before  entering  upon 
the  description  of  the  device  Mr.  Newell 
laid  down  the  general  requirements  for  a 
successful  unloader  as  follows : 

(1)  It  must  not  damage  the  railway 
rolling  stock,  no  matter  how  defective  the 
condition  of  such  rolling  stock  on  arrival 
at  the  elevator. 

(2)  It  must  be  designed  to  handle  all 
types  of  box  cars  that  may  be  received  at 
the  elevator. 

(3)  It  must  remove  all  grain  from  the 
car  to  the  elevator  pit  without  loss  of 
grain  and  without  hand  labor. 

(4)  It  should  have  means  of  removing 
the  grain  door  quickly  and  without  dam- 
aging same. 

(5)  It  must  be  made  practically  fool- 
proof in  operation,  and  safe  and  reliable 
under  all  conditions  of  operation. 

(6)  It  must  have  speed  and  economy 
of  operation  such  as  will  more  than  justify 
its  first  cost. 

(7)  It  must  be  served  by  trackage  that 
will  permit  rapid  handling  of  cars  to  and 
from  the  unloader  without  interruption  to 
the  unloading  process  over  long  periods. 

The  unloader  described  is  what  is  known 
as  the  roller  type,  operated  without  side 
tilt,  but  with  deflecting  baffles  and  an  auto- 
matic door  opener,  which  opens  the  grain 
door  without  damage  and  carries  it  clear 
of  the  outward  flow  of  grain  from  the  car. 
The  rolling  type  was  used  because  it  is 
possible  to  obtain  a  higher  virtual  axis  of 
rotation  than  with  the  trunnion  type,  and 
has  not  the  possibility  of  breakdown  and 
consequent  delay  which  might  occur  with 
the  use  of  live  rollers  or  knife  edge  sus- 
pension. The  higher  virtual  axis  of  rota- 
tion allows  the  unloader,  whether  empty 
or  loaded  with  a  full  car  of  grain,  to  be  in 
stable  equilibriimi.  The  point  of  support 
moving  in  a  horizontal  plane  in  the  direc- 
tion of  rotation  causes  a  less  out-of-balance 
moment  with  a  loaded  car  and  a  better 
distribution  of  grain  in  the  receiving  hop- 
per than  would  obtain  with  the  trunnion 
type. 

The  prime  function  of  an  unloader  is  its 
ability  to  efficiently  handle  all  sizes  of  box 
cars  in  existence,  or  contemplated  in  the 
near  future,  which  might  be  used  at  any 


time  for  the  transportation  of  grain,  and, 
in  the  design  of  the  unloaders  at  Port 
Arthur,  due  consideration  was  given  to  the 
following :  (a)  Weight  of  all  box  cars 
and  contents;  (b)  variation  of  length, 
width,  and  height  of  all  box  cars;  (c) 
variation  in  elevation  of  floor  of  box  cars, 
both  when  loaded  and  unloaded;  (d)  vari- 
ation in  width  and  height  of  grain  doors. 

The  result  of  a  thorough   consideration 
of   all    theiie   points    is    that    the   unloaders 


locks  to  definitely  support  the  ends  of  the 
cradle  while  cars  are  being  taken  on  and 
off,  and  with  collapsible  end  bumpers  to 
bring  the  car  to  a  central  position  on  the 
cradle,  clamp  the  car  in  this  position,  and 
take  the  total  end  thrust  on  the  couplings 
of  the  car  during  the  time  the  car  is  tilted 
at  any  angle  to  the  horizontal  in  either  di- 
rection. One  side  of  the  cradle  is  provided 
with  heavy  structural  steel  brackets  which 
carry    the    door    opening    mechanism,    two 
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have  been  built  to  cover  all  possible  vari- 
ations in  the  above  mentioned  features  of 
box  cars,  with  the  possible  exception  of  a 
few  freak  cars. 

GENERAL    DESCRIPTION 

The  unloaders  consist  of  a  heavy  struc- 
tural rocking  cradle,  capable  of  being 
tipped  with  its  longitudinal  axis  at  a  maxi- 
mum elevation  of  45°  to  the  horizontal  in 
either  direction.  This  cradle  carries  the 
car    of   grain,    and    is   provided    with   end 


deflecting  baffles,  and  baffle  operating  me- 
chanism. Between  these  brackets  and  op- 
posite to  the  grain  door  is  a  deflecting 
hopper  or  chute  to  insure  the  grain  being 
carried  well  into  the  center  of  the  receiv- 
ing hopper.  Steel  gratings  are  provided 
to  protect  the  chute  and  to  cover  all  the 
open  spaces  around  the  unloader.  Flex- 
ible deflectors  are  also  provided  to  prevent 
any  spillage  of  grain  along  the  side  of  the 
walls  of  the  car,  or  in  any  manner  except 
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into  the  receiving  hopper.  A  closed  op- 
erating cab  from  which  all  movements  of 
the  unloader  are  controlled  is  placed  in  a 
fixed  position  opposite  the  grain  door,  and 
at  an  elevation  from  which  all  movements 
of  the  grain  can  be  observed. 


The  cradle  consists  of  two  heavily  built 
web  plate  girders,  having  the  lower  por- 
tion at  the  center  formed  into  a  circular 
tread  which  rests  on  steel  cast  tracks  sup- 
ported on  a  heavy  concrete  foundation. 
These  girders  are  rigidly  braced  in  a  hori- 
zontal plane,  and  also  at  right  angles  to 
the  axis  to  prevent  side  flexure,  and  to 
make  the  girders  act  together  as  a  whole 
rigid  tilting  platform.    The  girders  are  de- 


sibility  of  a  creeping  action  and  consecjuent 
shearing  of  rivets  due  to  constant  reversal 
of  rolling,  as  when  using  a  thin  plate  the 
heavy  concentrated  load  is  liable  to  put  a 
buckle  into  the  plates  between  rivets,  and 
during  the  tilting  operation  this  buckle 
would  be  rolled  forward  across  the  plane 
of  each  pair  of  rivets  holding  the  tread  to 
the  flange  angles,  and  would  in  time  cause 
the  rivets  to  shear ;  the  action  taking  place 
on  each  pair  of  rivets  as  the  load  passes 
over  them,  and  being  increased  in  effect 
due  to  the  reversal  which  takes  place  in 
tilting  in  the  opposite  direction. 

The  fixed  roller  treads  were  designed 
with  projecting  lugs  which  roughly  fit  into 
corresponding  holes  in  the  rolling  tread, 
these  lugs  being  used  to  prevent  the  pos- 


rulling  action  of  the  cradle  on  the  fixed 
tread.  The  variable  velocity  of  the  racks, 
one  with  the  other,  necessitates  the  intro- 
duction of  equalizing  gears.  These  are  of 
the  spur  pinion  type,  designed  with  three 
points  of  application  equally  balancing  the 
load  about  the  axis  of  the  shaft,  to  prevent 
undue  bending  on  the  main  cross  shaft. 
The  equalizing  gear  and  worm  gear  are 
enclosed  in  an  oil-tight  case  in  order  to 
obtain  a  high  efficiency ;  the  thrust  from 
the  worm  being  taken  by  ball  thrust  bear- 
ings. The  efficiency  of  this  mechanism  is 
such  that  it  is  possible  under  load  to  drive 
the  worm  by  pressure  applied  to  the  worm 
wheel  teeth.  The  racks  and  struts  are  pro- 
vided at  the  outer  end  with  guides  when  in 
the  lowered   position,   as  at  this   time  the 
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signed  to  take  a  maximum  loaded  box  car 
estimated  to  weigh  180.000  pounds,  that  is 
60,000  pounds  for  the  car,  and  120,000 
pounds  for  the  grain ;  the  girders  being 
able  to  take  this  load  with  the  horizontal 
axis  tipped  to  45°  from  the  horizontal  in 
either  direction.  The  girders  are  also  de- 
signed to  take  a  380,000  pounds  locomotive 
when  in  the  horizontal  position  and  with 
the  end  pins  in  place.  The  circular  tread 
at  the  bottom  of  the  girder  is  made  from 
hea\-j-  steel  castings  of  a  depth  necessary 
to  transmit  the  reaction  over  a  sufficient 
length  of  web  and  also  to  take  the  load 
from  the  radial  stiffeners  down  into  the 
fixed  tread.  Heavy  rolled  plates  were  at 
one  time  considered  for  the  circular  tread, 
but  were  discarded  on  account  of  the  pos- 


sibility of  any  slip  between  the  cradle  and 
the  fixed  tread  during  the  tipping  opera- 
tion. 

TIPPING   M.^CHINERY 

The  tipping  machinery  consi.sts  of  a  75 
h.  p.,  wound  rotor  motor,  equipped  with  a 
full  torque  solenoid  brake,  driving  the 
main  operating  pinions  through  a  worm 
and  worm  wheel,  equalizing  gear  and  bevel 
gears.  Two  pin-connected  struts  are  fast- 
ened to  the  cradle,  each  having,  respec- 
tively a  rotating  axis  at  a  point  beyond 
each  end  of  the  circular  tread.  These 
struts  are  equipped  with  cast  steel  racks, 
engaging  the  main  operating  pinions.  When 
tipping  the  cradle,  the  racks  are  subjected 
to  a  constantly  changing  velocity  due  to  the 
variable   point   of   rotation   caused    by   the 


yoke  or  carriage  maintaining  alignment  be- 
tween the  pinion  and  the  rack  are  at  the 
upper  end  of  the  strut  close  to  the  con- 
necting pins.  The  ends  of  the  cradle  are 
also  guided  by  rollers  at  each  end  to  assure 
an  alignment  of  the  track  rails  after  tip- 
ping operations  are  completed. 

END   LOCKS 

Four  end  locks  are  provided,  each  con- 
sisting of  heavy  steel  pins,  one  at  each  cor- 
ner of  the  cradle.  The  pins  are  pointed  at 
the  ends  for  easy  entrance  into  the  castings 
bedded  in  the  concrete  abutments,  and  are 
operated  by  a  5  h.  p.  motor  through  a 
screw  and  spur  gear.  They  are  designed 
to  take  the  weight  of  a  loaded  car  or  engine 
coming  on  or  off  the  cradle  and  give  a 
final  alignment  to  the  rail  in  both  the  hori- 
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zontal  and  vertical  direction.  They  are  in- 
terlocked with  the  bumpers  or  car  clamps 
so  that  they  cannot  be  withdrawn  until  the 
car  is  centralized  on  the  cradle,  and  in  the 
reverse,  the  bumpers  cannot  be  lowered  un- 
til the  end  locks  are  driven  home ;  thus 
preventing  any  accident  due  to  the  possi- 
bility of  running  a  car  or  engine  on  or  off 
the  unloaders,  excepting  when  the  cradle  is 
supported  at  the  ends  by  the  four  inter- 
locking pins. 

BUMPERS  OR  CAR   CLAMPS 

The  bumpers  or  car  clamps  are  ar- 
ranged so  that  the  car  does  not  have  to  be 
spotted  in  an  e.xactly  central  position  on  the 
unloader,  but  can  be  pulled  on  the  unloader 
into  any  position  within  two  or  three  feet, 
and  will  be  pushed  into  a  central  position 
by  the  bumpers.  They  are  also  designed 
so  that  practically  any  length  of  box  car 
can  be  clamped  in  a  central  position  on  the 
cradle. 

The  clamps  or  bumpers  at  each  end  con- 
sist of  two  steel  cast  slides  connected  to  a 
pair  of  tension  and  compression  links 
capable  of  rising  to  the  level  o-f  the  car 
coupler  and  then  traveling  forward,  forc- 
ing the  car  to  a  central  position  when  the 
bumper  at  the  other  end  will  strike  the 
coupler  and  clamp  the  car.  The  front 
slide,  that  is.  the  one  nearest  the  transverse 
center  line  of  the  unloader,  is  fastened  to  a 
wire  rope  coiled' upon  a  drum,  which  is  in 
turn  clamped  with  a  retarding  torque  suffi- 
cient to  hold  the  slide  in  a  fixed  position. 
The  rear  slide,  which  is  definitely  oper- 
ated by  a  screw,  is,  at  the  same  time,  lift- 
ing the  tension  and  compression  links  to 
the  required  height.  When  this  has  oc- 
curred, the  two  slides  come  together  and 
travel  forward  until  the  car  is  clamped  at 
both  ends.  The  slides  are  operated  simul- 
taneously at  both  ends  by  a  single  10  h.  p. 
motor  operating  the  screws  and  traveling 
nuts  through  a  pair  of  spur  gears. 

On  account  of  the  variable  length  of 
cars,  the  length  of  travel  is  not  controlled 
by  limit  switches,  but  a  slip  clutch  is  pro- 
vided between  the  motor  and  gearing  so 
that  the  motor  can  run  after  the  mecha- 
nism has  been  stalled  by  the  bumpers 
clamping  the  car  at  both  ends;  the  clutch 
being  supplied  with  a  positive  drive  in  the 
reverse  direction  to  overcome  the  static 
friction  of  the  mechanism  when  operating 
in  the  opening  direction.  The  question  of 
placing  limit  switches  in  parallel  on  the 
contact  between  bumper  and  coupler  was  at 
one  time  considered,  but  not  installed  due 
to  the  variable  time  element  which  would 
occur,  in  the  operation  of  the  switch,  in- 
ertia of  the  rotor  and  application  of  the 
solenoid  brake. 

In  applying  the  clamping  device,  as  de- 
scribed above,  to  the  couplers  of  the  car, 
the  component  of  the  weight  of  the  car 
and  grain  along  the  rails  is  taken  on  the 
coupler,  which  is  designed  for  such  loads. 
The  bumpers  were  designed  for  a  maxi- 
mum   load   of    127,500    pounds    and    work 


very  efficiently,  allowing  practically  no  end 
play  when  rocking  the  car. 

When  the  car  has  been  clamped  in  a 
central  position  and  the  end  locks  are  re- 
moved, an  interlocking  switch  comes  into 
operation  allowing  the  door  opener  to  be 
operated,  the  cradle  to  be  rotated,  and  the 
baffles  to  be  inserted. 

The  door  opening  mechanism  consists  of 
two  steel  cast  pressure  arms,  cast  in- 
tegrally with  spur  gear  quadrants,  pivot- 
ally  mounted  on  trunnions  and  rotated  by 
spur  pinions  from  a  common  shaft  driven 
through  worm  gearing  by  a  22  h.  p.  motor. 


the  car  and  clear  of  the  flow.  The  pres- 
sure of  the  grain  against  the  door  is  re- 
leased by  the  leakage  of  grSin  into  the 
hopper,  which  occurs  as  soon  as  the  small- 
est opening  is  effected,  and  the  outward 
floA-  of  grain  allows  an  easy  clearance 
space  through  which  the  door  can  be 
pushed.  During  this  operation  about  10 
per  cent  of  the  grain  in  the  car  is  dis- 
charged into  the  hopper 


While  the  door  is  being  held  up  inside 
the  car  by  the  opener,  the  cradle  is  tilted 


DOOR   OPENER  .XRR.WGEMENT   OF   UNLOADER 


Means  are  provided  for  adjusting  the 
width  of  the  pressure  arms  to  suit  the 
varying  width  of  door  openings  and  are 
arranged  so  as  to  strike  the  door  as  close 
to  the  door  posts  as  possible.  When  the 
pressure  arms  first  touch  the  door,  their 
lower  ends  are  kept  above  the  elevation  of 
the  highest  car  floor  and  are  so  arranged 
that  a  slight  pressure  on  the  door  releases 
a  telescopic  arrangement  at  the  bottom  of 
the  arms  allowing  an  e.xtension  to  come 
down  until  it  strikes  the  door  sill.  By 
this  means  the  pressure  is  exerted  over  the 
total  height  of  the  door  regardless  of  the 
elevation  of  the  car  floor  and  as  close  to 
the  door  posts  as  possible,  thus  avoiding 
any  undue  damage  to  the  grain  door.  This, 
in  itself,  is  quite  an  economy,  as  by  the 
old  hand  method  doors  were  invariably 
broken. 

The  opener  enters  the  grain  with  an  up- 
ward and  inward  movement,  carrying  the 
door  above  the  grain  toward  the  roof  of 


through  an  angle  of  about  20°  and  about 
another  25  per  cent  of  the  grain  is  dis- 
charged into  the  hopper,  the  remainder 
running  down  toward  the  other  end  of  the 
car.  The  baffles  are  arranged  so  that  they 
are  tilted  with  the  car  and  cradle,  and 
while  the  car  is  in  this  position  the  upper 
baffle  is  inserted  into  the  car  as  far  as  pos- 
sible without  crowding  on  the  grain.  The 
car  is  now  tilted  to  an  angle  of  about  40° 
in  the  other  direction,  when  about  another 
50  per  cent  of  the  grain  strikes  the  baffle 
and  is  discharged  into  the  hopper.  The 
baffle  which  is  in  the  car,  and  which  was  in 
the  upper  position,  is  now  in  the  lower  and 
can  be  easily  withdrawn.  At  the  same 
time  the  other  baffle,  which  is  now  in  the 
upper  position,  can  be  inserted,  and  as  only 
15  per  cent  of  the  grain  remains  in  the  car, 
the  baffle  can  be  pushed  forward  over  the 
floor  of  the  car  until  the  nose  reaches  the 
far  side.  The  car  is  now  tilted  through 
the  maximum  angle  in  the  other  direction, 
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when  the  last  remaining  portion  of  the 
grain  is  emptied  into  the  hopper  and  the 
cradle  can  be  brought  into  the  horizontal 
position  and  the  baffle  withdrawn. 

The  baffles  consist  of  a  pair  of  plated 
rectangular  structural  frames  of  riglit  and 
left  hand,  having  their  faces  at  right 
angles  to  the  Hoor  of  the  car,  and  capable 
of  being  slid  into  the  car  so  that  the 
rectangular  face,  or  the  trace  of  the  plane 
of  the  baffle,  is  at  45°  with  the  longitudinal 
axis  of  the  car.  As  stated  before,  this 
gives  a  trough  having  an  angle  of  slope 
of  30^.  when  the  floor  of  the  car  is  tilted 
to  45°.  Down  this  trough  the  grain  will 
readily  flow  out  of  the  car.  A  wire  rope 
attached  to  the  front  end  of  each  baffle, 
passes  round  a  grooved  operating  drum 
and  thence  to  the  rear  end  of  the  baffle,  so 
that  the  baffle  can  be  pulled  in  or  out  of 
the  car  by  rotating  the  drum.  The  rear 
end  of  the  baffle  is  guided  at  its  upper  and 
lower  ends  in  tracks  having  a  setting  and 
curvature  specially  designed  tc  keep  the 
overall  width  of  the  unloader  down  to  a 
minimum ;  while  the  front  end  passes 
through  a  pivoted  yoke  so  that  the  baffle 
is  held  in  its  correct  location  for  any  posi- 
tion in  or  out  of  the  car. 

The  elevation  of  the  front  yokes,  and 
consequently  the  front  end  of  the  baffle,  is 
determined  by  a  vertical  driving  shaft  to 
whicli  the  operating  drum  is  also  keyed. 
The  upper  end  of  this  shaft  is  of  square 
section,  and  is  driven  by  a  5  h.  p.  motor 
through  a  worm  and  worm  gear.  The 
lower  end  is  threaded  and  screwed  into  a 
sliding  nut  supported  in  a  definite  location 
so  as  to  take  the  unbalanced  weight  of  the 
baffle  when  not  supported  by  the  car  floor. 
The  front  end  of  the  baffle  is  balanced  by 
an  adjustable  counterweight  acting  through 
the  lower  yoke  to  relieve  the  pressure  on 
the  car  floor. 

At  the  time  of  entry,  the  baffle  is  at 
least  three  inches  above  the  highest  car 
floor,  but  as  it  is  driven  forward  is  low- 
ered by  the  screw  and  nut  until  contact  is 
made  with  the  floor  and  the  weight  is  re- 
lieved from  the  sliding  nut,  after  which 
any  further  driving  forward  of  the  baffle 
only  causes  the  sliding  nut  to  travel  up 
the  shaft  without  altering  the  elevation  of 
the  yokes.  The  back  end  is  flexibly  re- 
tained in  its  tracks  in  such  a  manner  that 
the  lower  edge  of  the  baffle  makes  contact 
with  the  car  floor  along  its  entire  length. 
To  further  prevent  the  escape  of  grain  to 
the  lower  end  of  the  car,  a  flexible  canvas 
sealing  strip  is  attached  to  the  bottom 
edge. 

To  prevent  the  flow  of  grain  from  travel- 
ing too  far  down  the  baffles,  along  the 
baffle  track,  and  out  of  the  hopper,  spring 
doors  are  provided  to  seal  the  entrance  of 
the  baffle  and  to  close  the  opening  when 
the  baffle  is  fully  withdrawn.  Flexible, 
hand  operated,  deflecting  baffles  are  ar- 
ranged to  prevent  leakage  of  the  grain 
along  the  sides  of  the  car,  and  deflecting 


plates  are  provided  under  the  car  door  to 
carry  the  grain  well  into  the  center  of  the 
receiving  hopper.  Steel  gratings  are  also 
provided  to  protect  the  lixed  hopper  and 
to  cover  all  spaces  around  the  unloader, 
as  well  as  to  catch  any  large  foreign  sub- 
stances which  might  come  out  of  the  car 
with  the  grain. 

SAFETY    FEATURES 

Throughout  the  design  of  the  unloader, 
the  choice  of  type  and  the  choice  of  method 
of  operation  were,  to  a  large  extent,  gov- 
erned by  the  desire  to  obtain  a  maximum 
safety  of  operation,  and  particular  atten- 
tion has  been  paid  to  features  governing 
this  requirement.  The  cradle  is  in  stable 
equilibrium  under  all  conditions  of  loading, 
so  that  should  a  breakage  occur  in  the 
tipping  mechanism,  the  car  and  cradle  will 
come  to  a  horizontal  position  without  dam- 
age. All  power  transmission  is  made 
through  self-locking  worm  or  screw  gear- 
ing, so  that  motion  cannot  take  place  un- 
less it  is  so  intended  by  the  operator.  The 
operations  are  electrically  interlocked,  so 
that  they  have  to  be  carried  out  in  proper 
sequence,  and  so  ordered  that  damage  can- 
not occur  to  either  the  car  or  the  unloader. 
Limit  switches  are  also  provided,  where 
necessary,  for  limiting  the  travel  of  each 
mechanism. 

A  completely  closed  operator's  house  is 
placed  at  a  good  elevation  opposite  to  the 
car  door,  and  is  provided  with  glass  win- 
dows so  that  the  operator  can,  at  all 
times,  observe  the  process  of  unloading. 
The  house  contains  the  complete  electrical 
control  board,  controllers,  and  resistances, 
so  that  the  operations  are  under  the  direct 
control  of  the  oijerator. 

TIME    OF   OPERATION 

The  average  time  taken  by  the  various 
operations  in  unloading  a  car  of  wheat  is 
as  follows : 

Raising  bumpers  and  centering  car...      40  seconds 

Withdrawing  end  locI<s 10       " 

Opening  door  ('10%  of  grain  dis- 
charged to  hopper) 15       •* 

Tipping  cradle  20°  to  left  withr^t 
baffle  (further  25%  of  grain  dis- 
charged^          20       " 

Insert  baffle  and  tip  cradle  40°  to 
right  (further  50%  of  grain  dis- 
charged)          40       " 

Withdraw  right  baffle,  insert  left, 
and  tip  cradle  45°  to  left  (final 
15%  of  trrain  discharged) SO       " 

Withdraw   left    baffle    and   hring    car 

to  horizontal    10       *' 

Withdraw  door  opener 12       " 

Insert   end    pins 10       " 

Drop  end  brimpers  and  inspect  car..      30       '* 

Complete  time   of  operation 237       *' 

(or  about  4  minutes) 

The  time  taken  to  remove  the  empty  car 
and  spot  a  loaded  car  on  the  unloader 
platform  depends,  in  a  large  degree,  on  the 
trackage  layout.  At  the  Canadian  Na- 
tional Railways'  elevator  thi';  occupies 
about  three  minutes,  and  the  results  ob- 
tained by  observation  show  that  where 
wheat  is  being  unloaded,  and  no  delays  in 
distribution  occur,  it  is  easily  possible  to 
unload  at  the  rate  of  eight  cars  per  hour. 
When  unloading  oats,   the  time  of  opera- 


tion is  about  one  minute  longer  than  that 
heretofore  detailed,  as  the  car  requires  at 
least  one  extra  tipping  of  the  cradle.  Fur- 
ther,  the  time  of  operation  over  long 
periods  of  unloading  is  certain  to  be  in- 
creased by  delays  incidental  to  distribution 
and  other  causes.  Results,  however,  show 
that  about  250  cars  can  be  unloaded  in  a 
ten-hour  day,  on  four  unloaders  at  the  Can- 
adian National  Railways'  elevator,  or  an 
average  of  six  and  one-quarter  cars  per 
unloader  per  hour. 

POWER    CONSUMPTION 

As  all  of  the  auxiliary  motors  are  of 
small  capacity,  and  are  only  required  to 
operate  for  a  few  seconds,  twice  during 
each  cycle  of  unloading,  their  power  con- 
sumption is  of  small  moment.  The  tip- 
ping motor,  operating  for  about  two  min- 
utes during  each  cycle  and  being  of  75 
h.  p.,  capacity  is,  however,  a  very  im- 
portant factor.  The  size  of  this  motor 
was  determined  from  the  maximum  out- 
of-balance  load  which  could  be  obtained 
under  the  worst  conditions  of  loading,  viz: 
by  assuming  the  largest  possible  amount  of 
grain  which  could  be  left  in  the  upper  end 
of  the  car  when  tilted  to  the  maximum 
elevation. 

This  was  found  to  be  equal  to  approxi- 
mately double  the  normal  torque  of  a  75 
h.  p.  motor  at  the  motor  shaft,  and  as  it 
only  occurs  momentarily,  and  then  only 
under  the  worst  conditions,  a  75  h.  p. 
motor  was  chosen  for  operating  the  tip- 
ping mechanism.  After  actual  conditions 
of  operation  had  been  determined  by  trial 
at  the  site,  and  again  assuming  the  worst 
conditions  of  operations  with  a  maximum 
loaded  car,  a  horse-power  curve  was  cal- 
culated and  plotted  on  a  time  base.  This 
curve  agrees  with  the  original  idea  regard- 
ing power  requirements,  and  further,  it  is 
found  that  the  average  power  required 
over  a  complete  cycle  of  tipping  is  about 
40  h.  p. 

ECONOMY    OF    OPERATION 

The  average  rate  of  unloading  in  an 
elevator  equipped  with  multiple  pits  and 
having  a  pair  of  power  shovels  at  each  pit 
is  about  one  car  per  hour  for  a  ten-hour 
day.  While  the  unloader  has  an  under- 
loading capacity  of  at  least  si.x  cars  per 
hour  over  the  same  period.  The  average 
unloading  staff  in  a  house  equipped  with  a 
number  of  pits  is  approximately  two  men 
per  pit,  while  on  one  unloader,  an  operator, 
one  attendant  and  two  laborers,  a  total  of 
four  men  are  required. 
As  one  unloader  will  do  the  work  of  six 
hand  pits,  the  saving  of  labor  is  repre- 
sented by  twelve  men  on  the  hand  pits 
against  four  on  the  unloader,  or  a  saving 
of  eight  men.  and  the  monetary  saving  is 
in  the  same  ratio,  as  the  shovelers  can  be 
put  on  the  unloaders  as  operators  with  very 
little  training.  Assuming  a  period  of  work 
during  the  year  equivalent  to  the  employ- 
ment of  the  maximum  staff  for  200  days. 
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the  saving  in  labor  will  amount  to  1,600 
men-days.  To  convert  this  into  dollars 
will  of  course  depend  on  the  rate  of  pay 
for  this  class  of  work,  but  assuming  a  rate 
of  $5.00  per  day,  would  amount  to  a  saving 
of  $8,000  per  year  per  unloader.  There  is 
also  a  further  saving  due  to  the  grain 
doors  being  removed  undamaged.  Main- 
tenance costs  are  smaller  than  for  an 
equivalent  number  of  power  shovels.     The 


labor  turnover  and  the  danger  of  tying 
up  operation  by  strikes  is  naturally  less- 
ened on  account  of  the  very  great  im- 
provement in  working  conditions.  Power 
costs  are  rather  less  for  one  unloader  than 
for  six  shovels.  The  initial  cost  of  instal- 
lation will,  of  course,  depend  upon  condi- 
tions at  different  elevator  sites,  but  will  in 
many  cases  permit  of  a  saving  due  to  a 
less  expensive  trackage  layout. 


The  question  of  the  economy  of  instal- 
lation in  existing  elevators  is  one  which 
would  have  to  be  studied  for  each  separate 
case  by  expert  elevator  engineers.  The 
writer  believes,  however,  that  where  a 
large  volume  of  grain  is  handled  that  a 
study  of  the  question  would  be  well  worth 
while  and  that  unloaders  can  be  installed 
to  advantage  in  most  existing  elevators 
without  making  anv   essential  changes. 


Some  Qualities  of  Bearing  Metals 


The  A.  W.  Cadman  Manufacturing  Co. 
of  Pittsburgh,  Pa.,  have  recently  issued 
two  very  interesting  pamphlets  on  the  sub- 
ject of  white  bearing  metals.  They  deal 
with  the  general  structural  details  of  the 
ordinary    babbitt    metals    and    .show    how 


Of  course  it  is  well  known  that  any- 
thing would  do  for  a  bearing  metal  if  the 
film  of  the  lubricant  could  always  maintain 
the  separation  between  the  bearing  and  the 
shaft.  So  long  as  these  two  do  not  touch, 
all  will  be  well.    But  when  the  oil  film  is 


FIG.    1.      GENUINE    BABBITT.      AN.-\LYSIS 

IDENTICAL    WITH    FIG.    2.       TIN    88.9, 

ANTIMONY    7.4,    COPPER    3.7 

that   structure   has  an   important   influence 
on  their  friction-reducing  qualities. 

In  the  matter  of  the  preparation  of  a 
bearing  one  point  is  brought  out  upon 
which  too  much  emphasis  cannot  be 
placed,  and  one  to  which  it  may  be  said 
that  no  attention  at  all  is  paid.  That  is 
the  temperature  at  which  the  metal  shall 
be  poured.  Every  iron  founder  in  the 
country  and  every  steel  maker  knows  that 
unless  he  pours  his  metal  at  a  proper  tem- 
perature, the  resulting  castings  or  ingots 
will  be  defective.  Yet  it  is  safe  to  say 
that  tliere  is  hardly  a  railroad  company  in 
the  country,  if  indeed  there  is  one,  where 
a  thermometer  or  pyrometer  is  used  to 
determine  the  temperature  at  which  bear- 
ings are  poured.  Yet,  as  one  of  the 
pamphlets  states :  "It  is  as  wise  to  expect 
good  bread  from  a  cold  or  overheated 
oven  as  good  bearings  from  a  cold  or 
overheated  babbitt.  The  pouring  tem- 
perature of  every  metal  has  a  definite  re- 
lation to  the  quality  of  the  casting,  and  to 
secure  uniform  results  it  is  imperative  to 
observe  a  uniform  pouring  temperature. 
This  is  such  an  easy  thing  to  do  that  it  is 
more  than  strange  that  no  attention  is  paid 
to  it. 


FIG.    2.    CADMAN   ACORN   METAL.     ANAL- 
YSIS   IDENTICAL   WITH    FIG.    1.       TIN 
88.9,    ANTIMONY    7.4,    COPPER    3.7 

broken  and  the  two  come  into  contact  then 
the  need  of  a  proper  bearing  metal  is  at 
once  apparent ;  and  among  its  chief  char- 
acteristics is  on  those  of  a  low  coefficient 


as  possible.  And  babbitt  metal,  which  is 
simply  the  old  pewter  of  eighty  years  ago, 
possesses  these  two  qualities  to  an  eminent 
degree. 

But  babbitt  metals  of  the  same  chemical 
composition  may  show  wide  variations  in 
structure.  Where  the  metal  is  alloyed  in 
the  ordinary  way  it  obtains  its  hardness 
from  the  antimony  crystals  that  are  em- 
bedded in  the  softer  matri.x  and  from 
which  they  project  and  form  the  actual 
points  of  contact  with  the  shaft.  'If  these 
crystals  are  too  numerous  or  unduly 
large,  the  metal  assumes  the  nature  of  the 
hardening  material  rather  than  that  of  the 
matrix." 

The  bulletins,  issued  by  the  company, 
show  the  structure  of  two  grades  of  metal 
as  made  in  the  ordinary  manner  and  by  the 
Cadman  process.  It  will  be  seen  from  the 
accompanying  illustration  that  the  com- 
pany's process  gives  an  evenness  of  struc- 
ture that  the  ordinary  method  cannot  at- 
tain. 

One  of  the  desirable  qualities  of  a  bear- 
ing metal  is  that  it  should  cause  an  even 
distribution  of  the  lubricant  over  its  sur- 
face and  tend  to  hold  it  there.  This  can, 
manifestly,  be  better  accomplished  over  a 
finely  granular  structure  than  on  a  coarser 
one  where  the  prockets  in  the  matrix  be- 


FIG.  3.     HIGH  i;RAIiE  LEAD  BASE.    ANAL- 
YSIS  IDENTICAL  WITH   FIG.   4 

of  friction  and  relatively  high  heat  con- 
ductivity. The  first  in  order  to  reduce  the 
amount  of  heat  developed  to  a  minimum 
and  the  second  in  order  to  carry  off  and 
dissipate  what  heat  is  developed  as  rapidly 


FIG.    4.       CAli.\L\N     F.EAKIIE.       ANALYSIS 
IDENTICAL  WITH   FIG.   3 

tween  the  crystals  of  the  harder  material 
are  larger  and  deeper  and  thus  tend  to 
hold  the  lubricant  in  pockets  contrary  to 
the  most  advantageous  distribution  of 
the  same. 
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Railway  Shop  Kinks 


Some  Special  Tools  in  Use  in  the  Richmond  Shops  of  the  Chesapeake  &  Ohio  R.  R. 


Gauge  fur  Determining  the  Thickness 
OP  Rim  of  Rolled  Steel  Wheels 

To  start  with  there  is  a  very  simple 
gauge  for  the  determination  of  the  thick- 
ness of  the  rims  of  rolled  steel.  It  con- 
sists of  a  steel  square  having  legs  Al/z  in. 


flange  and  can  lie  adjusted  so  that  the  point 
rests  against  the  inner  face  of  the  flange. 

On  the  body  of  the  gauge  the  scale  B  is 
laid  off  with  the  graduations  1/16  in.  apart. 

When  the  vertical  leg  of  the  gauge  laid 
against  the  inside   face  of  the  wheel  and 


metal   left   in   the   tread   to   make  ^uch  a 
building  up  possible. 

Safety   Valve   Clamp   for   Hydrostatic 
Tests 
Ordinarily  when  a  hydrostatic  test  is  to 
be  made  on  a  locomotive  boiler,  the  safety 


GAUGE   FOR  DETERMINING   THICKNESS    OF   RIM 


GAUGE  FOR   DETERMINING  AMOUNT  OF  METAL  TO   BE 
REMOVED   FROM   TREAD 


and  5  in.  long,  respectively.  The  shorter 
or  horizontal  leg  of  the  illustration  has  a 
projection  on  the  inner  side  the  point  of 
which  is  3H  i'L  from  the  other  leg.  The 
longer  leg  is  cut  with  a  scale  subdivided 
into  sixteenths  so  that  when  it  is  brought 
against  the  outside  face  of  the  rim  and  the 
point  on  the  other  leg  rests  against  the 
tread  of  the  wheel  the  marking  of  the 
scale  at  the  inside  edge  of  the  rim  will 
show  the  thickness  of  the  same ;  or  that 
portion  of  the  scale  in  contact  with  the 
limit  of  wear  groove  will  show  the  amount 
of  metal  still  available  for  wear. 

Gauge  to  Determine  Amount  of  Met.\l 

to  Be  Turned  from  Tread  to 

Form  Flange 

Where  the  flanges  of  steel  wheels  have 
run  sharp,  it  is  necessary  to  turn  off  a 
portion  of  the  tread  in  order  to  obtain  the 
metal  from  which  to  cut  a  new  one.  It  is, 
therefore,  desirable  to  have  a  means  at 
hand  to  determine  the  amount  to  be  re- 
moved from  the  tread  for  this  purpose. 
The  gage  shown  makes  this  possible. 

It  consists  of  a  steel  plate  3/16  in.  thick 
cut  to  the  form  shown  and  having  a  dove- 
tailed groove  planed  in  one  side  to  admit 
the  slide  C.  This  slide  terminates  in  the 
point   A,   which    has    the   contour   of   the 


the  projection  F  of  the  gauge  is  brought 
down  against  the  tread,  the  point  A  of  the 
slide  will  bear  against  the  flange  when  the 
inde.x  line  E  on  the  slide  is  in  alinement 
with  the  zero  line  of  the  scale  above  it,  and 
the  flange  is  of  the  full  standard  contour. 

If,  however,  the  flange  is  worn  thin  the 
slide  will  have  to  be  moved  to  the  left  to 
make  a  contact  at  A.  in  which  case  the 
index  line  will  also  move  to  the  left  be- 
neath the  scale  and  the  amount  of  metal, 
to  be  removed  from  the  tread  at  the  point 
where  the  projection  F  comes  into  contact 
with  it,  will  be  indicated  by  the  figures  at- 
tached to  the  scale  B.  This  amounts  to 
about  %  in.  for  each  1/16  in.  of  wear  of 
the  flange. 

The  scale  on  the  vertical  leg  also  serves 
to  indicate  the  amount  of  metal  available 
for  turning.  The  zero  of  the  scale  is  set 
^  in.  below  the  surface  of  F.  Then,  if 
the  gauge  is  turned  around,  the  reading 
at  the  inside  of  the  rim  will  give  the 
amount  of  metal  left  on  the  tread  of  wheel. 

This  gauge  in  connection  with  the  one 
previously  described  makes  it  possible  for 
an  inspector  or  wheel  turner  to  determine 
at  once  not  only  the  amount  of  metal  to 
be  removed  in  order  to  build  up  a  full 
flange,  but,  also,  whether  there  is  enough 


CLAMP    FOR    SAFETY    VALVE 
HYDROSTATIC  TESTS 
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valves  are  screwed  down  and  their  springs 
compressed  so  that  they  will  not  open  un- 
der the  excessive  pressure  to  which  they 
are  to  be  subjected.  The  result  of  this 
tightening  is  that,  after  the  test,  it  be- 
comes necessary  to  readjust  the  valves  so 
that  they  will  open  at  the  proper  and  de- 
sired steam  pressure. 

This  simple  clamp  makes  it  possible  to 
avoid  all  of  this  trouble  and  expense.  It 
consists  of  a  voke  B  which  is  threaded  for 


ing  a  leverage  of  3j^  to  one.  This  lever- 
age, combined  with  90  lbs.  air  pressure  in 
the  cylinder,  will  give  an  effective  pressure 
on  the  plunger  F  of  about  66.000  lbs.  This 
thrust  is  carried  by  the  upwardly  project- 
ing angle  block  G,  which  is  cast  solid  with 
the  base  through  which  the  bolt  D  passes. 

Twenty-Ton  Air  Press 

This   air   press   is   intended   for   forcing 
bushings  in  or  out  of  rods  and  doing  any 


1^  —  33"-—-^ 
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DEVICE   FOR  PUTTING   B.\NDS   ON   SPRINGS 


the  >^-in.  set  screw  C.  At  the  outer  ends 
of  the  yoke  the  two  clamping  pieces  D  are 
pivoted.  The  lower  ends  of  the  clamping 
pieces  are  made  hook-shaped  at  A. 

The  set  screw  C  is  3j4  in.  long  and  its 
point  is  set  in  the  center  of  the  valve  stem 
while  the  hooks  of  the  clamps  at  the  lower 
end  of  D  are  brought  beneath  the  hp  or 
beading  on  the  casing  of  the  valve.  Then, 
by  turning  the  set  screw  down  on  the  valve 
stem  by  means  of  the  3/16  in.  steel  wire  E 
the  valve  is  forced  firmly  against  its  seat 
and  held  there  against  any  pressure  that 
may  be  applied  to  the  boiler  in  the  course 
of  a  ■  hydrostatic  test.  The  safety  valve 
springs  are  not  called  upon  to  resist  any  of 
this  pressure,  and  when  it  is  removed  they 
are  already  in  adjustment  to  work  under 
the  boiler  pressure  to  which  they  had  pre- 
viously been  set. 

Machine  for  Putting  Bands  on  Ellip- 
tic Springs 

This  is  a  machine  for  putting  the  final 
squeeze  on  the  bands  of  elliptic  springs 
after  they  have  been  put  about  the  leaves. 

It  consists  of  a  frame  A  to  one  end  of 
which  the  vertical  cylinder  B  is  bolted. 
This  cylinder  is  17  in.  outside  diameter  and 
16  in.  inside,  and  is  fitted  with  an  ordinary 
single-acting  piston,  working  under  air 
pressure  that  is  admitted  through  the  pipe 
entering  the  cylinder  at  the  bottom.  The 
piston  rod,  which  is  2J4  in.  in  diameter, 
acts  against  the  slot  in  the  long  arm  of 
the  bell  crank  lever  C.  which  is  pivoted 
on  the  frame  on  the  bolt  D  that  is  m 
in.  in  diameter. 

The  plunger  rod  is  pivoted  to  the  heel 
of  the  lever  VA  in.  out  of  the  vertical  cen- 
ter line  through  the  pin  D  on  the  2-in.  pin 
E.  The  vertical  distance  between  the  ful- 
crum bolt  D  and  the  driving  pin  £  is  9  in., 
and  the  horizontal  distance  to  the  con- 
nection with  the  piston  rod  is  33  in.,  mak- 


other  work  of  that  character.  The  work- 
ing cylinder  is  31  in.  in  diameter  and  has 
a  piston  stroke  of  16  in. 


In  order  to  avoid  the  jumping  that  is 
likely  to  occur  when  work  is  done  with  a 
direct  pneumatic  pressure,  this  press  is 
fitted  with  an  upper  and  smaller  cylinder 
which,  being  filled  with  oil,  serves  as  a 
brake  by  which  the  movement  of  the  piston 
is  regulated.  This  cylinder  is  12  in.  in 
diameter  inside  and  the  piston  which  works 
in  it  has  a  leakage  way  through  which  the 
oil  may  pass.  This  offers  such  a  resist- 
ance that  the  movement  of  the  whole  is 
steadied  regardless  of  the  pressure  being 
exerted  or  the  variations  therein. 

The  main  cylinder  consists  of  .i  shell 
of  3354  in.  outside  and  31  in.  inside  dia- 


20.TON    AIR   PRESS 


i^\^7^-* 


20-TON    AIR   PRESS 

meter.  This  is  held  between  the  bottom 
and  lop  heads  and  by  fourteen  1-in. 
bolts,  in  addition  to  the  four  heavy  column 
bolts  of  2  in.  diameter,  which  serve  as 
supports  for  the  press. 

These  heads  are  shown  in  detail.  The 
heads  are  1J4  in.  thick  and  the  lower  one 
is  strongly  ribbed.  The  ribs  radiate 
from  a  heavy  stuffing  box  which  has  an  in- 
side diameter  of  6>i  in.  This  holds  a 
hydraulic  packing  by  which  the  heavy 
plunger  is  packed.  The  plunger  is  6  in.  in 
diameter  and  has  a  3-in.  hole  along  its  axis 
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for  nearly  its  whole  length,  which  serves 
to  materially  lighten  it.  At  the  upper  end, 
the  phinger  has  a  taper  lit  in  the  piston, 
and  the  thread  at  the  extremity  is  screwed 
into  a  socket  at  the  lower  end  of  the  rod 
connecting  the  two  pistons.  This  latter 
rod  is  3  in.  in  diameter  and  is  held  to  the 
upper  piston  by  a  taper  tit  and  nut  on  top. 

The  packing  between  the  two  cylinders 
is  effected  by  means  of  a  packing  held  in 
place  by  a  gland  screwed  to  the  teat  on 
the  npi>er  side  of  the  top  head. 

The  platen  or  anvil  is  a  casting  with 
a  base  2^  in.  thick,  which  is  strengthened 
by  ribs  I}^  in.  thick  and  5  in.  deep.  This 
is  held,  as  shown,  on  the  column  bolts 
which  in  turn  are  screwed  into  the  feet 
upon  which  the  whole  machine  rests. 

The  air  piston  is  shown  in  section.  It 
is  formed  of  a  central  cast  iron  follower 
into  which  the  rings  are  fitted  and  to 
which  they  are  bolted.  These  rings  are 
grooved  on  their  outer  edges  to  receive  the 
expansion  rings,  which,  in  turn,  hold  the 
leather  cup  packings  out  against  the  in- 
side face  of  the  cylinder.  This  arrange- 
ment serves  to  pack  the  piston  for  both 
upward  and  downward  movement. 

The  press  is  operated  by  a  four-way  cock 
which  will  admit  air  to  either  end  of  the 
cylinder  while  exhausting  it  from  the 
other. 


11.  The  pipe  work  is  replaced  by  a  pipe- 
fitter   and    helper. 

Before  the  day  of  "national  agreements" 
such  a  job  was  often  done  by  two  men. 


States  and  shipment  of  this  order  will 
commence  in  January,  1923,  and  extend  to 
Dccemlier,  1924. 


Eleven   Men   on   a   Two-Man   Job 

In  a  statement  just  issued  Mr.  F.  H.  Al- 
fred, president  of  the  Pere  Marquette  Rail- 
way, said,  concerning  the  union  rules 
which  obtain  in  railway  shops  throughout 
the  country : 

"I  believe  that  there  is  not  a  railroad  in 
the  country  that  could  not  afford  to  pay  its 
shopcraft  men  10  per  cent  more  were  it 
not  for  the  obnoxious  national  rules  on 
employment. 

"There  are  186  of  these  rules  which 
were  drawn  up  by  the  representatives  of 
labor  during  war  times,  and  the  end  and 
aim  seems  to  have  been  the  creation  of  the 
most  jobs  that  could  be  made." 

Mr.  Alfred  then  listed,  as  an  example, 
the  classes  of  labor  which  must  be  used  to 
replace  a  broken  staybolt  in  a  locomotive : 

1.  The  cab  carpenter  and  his  helper  re- 
move the  running  board. 

2.  The  sheet  metal  worker  and  his  help- 
er take  off  the  jacket. 

3.  The  pipemen  remove  the  pipe. 

4.  The  machinist  and  helper  remove  the 
running  board  bracket. 

5.  The  ox  welder  and  helper  burn  out 
the  staybolt. 

6.  The  boilermaker  and  helper  take  out 
the  staybolt. 

7.  The  boilermaker  and  helper  put  in 
the  staybolt. 

8.  The  running  board  bracket  is  re- 
placed by  machinist  and  helper. 

9.  The  running  board  is  fastened  on  by 
a  cab  carpenter  and  helper. 

10.  The  jacket  is  replaced  by  a  sheet 
metal  worker  and  helper. 


Refrigerator  Cars 

The  latest  reports  show  tliat  the  steam 
railways  of  the  United  States  had  in  their 
own  service  on  January  1,  1921,  a  total  of 
60,768  refrigerator  cars,  whereas  private 
corporations,  such  as  the  packers  and 
others,  owned  36,200  refrigerator  cars. 
The  railway  ownership  was  nearly  twice 
as  great  as  the  private  ownership. 


Unserviceable  Engines  This  and  Other 
Years 

The  average  number  of  unserviceable 
freight  and  passenger  locomotives  for  the 
year  1919,  in  which  year  the  roads  were 
under  Federal  control,  was  26.9  per  cent 
of  the  total.  In  1920,  for  ten  months  of 
which  the  railroads  were  under  private 
control,  the  number  of  unserviceable  loco- 
motives was  reduced  to  24.S  per  cent.  In 
1921  the  average  number  of  unserviceable 
engines  was  further  reduced  to  23.7  per 
cent,  and  the  average  for  the  first  six 
months  of  the  year,  that  is,  up  to  July  1, 
had  been  23  per  cent.  This  represents  a 
decrease  of  nearly  4  per  cent. 


Automatic    Control   on    the    Chicago    & 
North    Western 

The  Chicago  &  North  Western  has  con- 
tracted with  the  General  Railway  Signal 
Company,  Rochester,  N.  Y.,  for  an  in- 
stallation of  automatic  train  control  be- 
tween West  Chicago,  111.,  and  Elgin. 
[West  Chicago  is  30  miles  west  of  Chi- 
cago and  Elgin  is  12  miles  north  of  West 
Chicago.]  The  line  to  be  equipped  has 
some  double  track  and  some  single,  with 
both  mechanical  and  electric  interlocking 
plants.  The  intermittent  induction  type 
will  be  used,  with  speed  control. 


French  Railway  Orders  Control  Equip- 
ment for  120  Electric  Locomotives 

An  order  covering  the  complete  control 
equipment  for  120  electric  locomotives, 
now  under  construction  has  been  received 
by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa., 
from  the  Paris-Orleans  Railway  of  France 
as  part  of  an  electrification  contract 
amounting  to  approximately  $8,000,000. 

The  Paris-Orleans  Railway,  which  is 
one  of  the  largest  systems  in  France  op- 
erating over  5,000  route  miles  of  track,  is 
electrifying  125  miles  of  its  main  line  be- 
tween Paris  and  Vierzon.  This  is  the  first 
of  an  extensive  program  laid  out  by  the 
Paris-Orleans  for  the  electrification  of  its 
lines. 

The  complete  order  of  control  equip- 
ment will  be  manufactured  in  the  United 


New     Plant     for     Davis     Boring    Tool 
Company. 

One  of  the  latest  developments  in  ma- 
chine tool  circles  is  the  announcement  of 
the  purchase  of  an  ideal  factory  site  by  the 
Oavis  Boring  Tool  Company  of  St.  Louis. 
Preliminary  work  is  now  under  way  for 
the  erection  of  a  modern  three-story  day- 
light factory  which  will  be  undertaken  in 
the  near  future  and  when  completed  will 
be  one  of  the  largest  and  most  complete 
manufacturing  plants  in  the  Middle  West. 
The  remarkable  progress  of  this  company 
has  attracted  nationwide  attention — grow- 
ing from  an  original  investment  of  $1,000 
to  a  capitalization  of  $1,000,000  in  a  period 
of  eighteen  years,  in  that  time  outgrowing 
four  different  factory  buildings.  Today 
they  are  the  largest  exclusive  manufac- 
turers of  expansion  boring  tools  and  ex- 
pansion reamers,  supplying  the  entire 
world  with  efficient  boring  and  reaming 
equipment.  The  extensive  line  of  boring 
tools  and  expansion  reamers  that  they 
manufacture  provides  a  tool  for  all  classes 
of  metal  boring  in  railroad  shops,  automo- 
bile manufacturing  plants,  automobile  re- 
pair shops  and  industrial  manufacturing 
plants.  Tools  for  boring  car  wheels  are  an 
adopted  standard  throughout  the  LInited 
States,  Canada  and  Mexico.  The  unques- 
tioned merit  of  the  tools  can  be  attributed 
to  the  development  of  original  ideas  that 
mark  a  departure  in  expansion  boring  and 
reaming  equipment. 


Heat  Losses  of  Stored  Coal 

Calorimeter  tests  to  determine  the  losses 
in  calories  of  coal  heated  in  the  air  for 
various  lengths  of  time  are  being  made  at 
the  Pittsburgh  (Pa.)  experiment  station  of 
the  Bureau  of  Mines  by  J.  F.  Byrne.  At 
125°  C.  the  following  heat  losses  were  ob- 
tained : 

Time  of  Heating  Per  Cent  Loss 

30  min.  .30 

1  hour  .26 

2  hours  .311 

3  hours  1.01 
20  hours  3.3 
46  hours                               5.7 

Samples  were  heated  for  various  periods 
of  time  ranging  from  ^  hour  to  100 
hours,  and  the  b.  t.  u.  run  by  the  coal 
laboratory.  The  results  show  no  regularly 
increasing  loss  in  heating  value  as  the  time 
of  heating  increases.  The  coal  samples 
show  a  change  of  weight  on  heating — at 
first  a  decrease  in  weight,  due  to  the  loss 
of  moisture.  The  decrease  is  generally 
less  up  to  24  hours,  when  there  is  an  in- 
crease in  weight  of  .64  per  cent.  After 
heating  100  hours  at  125°  C.  there  is  an 
increase  in  weight  of  1.35  per  cent  and  a 
loss  in  heating  value  of  3.02  per  cent. 
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New    Railroad   Equipment 

That  there  is  a  revival  of  business  along 
the  lines  of  railroad  equipment  is  evi- 
denced in  part,  by  the  list  of  orders  for 
locomotives,  and  cars  published  in  these 
columns  a  month  ago.  That  list  in- 
cluded 403  locomotives  and  8,594  freight 
equipment  cars,  as  on  orders  or  about  to 
be  ordered  at  the  present  time,  and  else- 
where in  this  issue  will  be  found  some 
recent  orders. 

Equipment  reports  show  that  since  the 
first  of  January  there  has  been  a  marked 
increase  in  the  number  of  cars  and  loco- 
motives acquired  by  the  railroads  as  com- 
pared with  the  same  time  of  one  year 
ago. 

The  latest  data  that  is,  at  present, 
available  is,  up  to  August  1.  According 
to  the  reports  the  railroads  have  installed 
or  had  on  order  on  August  1,  95,199 
freight  cars  of  various  kinds  as  compared 
with  a  total  of  69,436  which  were  ordered 
or  put  into  service  during  the  whole 
period  of  1921,  This  increase  applies  to 
all  types  of  equipment.  Of  coal  cars,  for 
example,  only  30,698  were  ordered  and 
placed  in  service  in  1921,  while  up  to 
August  1,  of  this  year,  there  was  a  total 
of  41,405  that  had  been  ordered  or  in- 
stalled. The  proportion  of  box  cars  or- 
dered  in   1922  as   compared   with    1921    is 


even  greater  than  the  coal  cars.  For  the 
first  seven  months  of  1922  the  number  of 
coal  cars  ordered  to  those  ordered  for 
the  whole  year  of  1921,  was  in  the  ratio 
of  about  four  to  three ;  whereas  the  ratio 
of  box  cars  for  the  same  periods  is  about 
as  two  to  one,  s^nce  there  were  only  21,- 
543  new  box  cars  ordered  and  actually  in- 
stalled in  1921,  while  for  the  first  seven 
months  of  1922  the  figures  stand  at  39,612, 

The  railroads  are  also  augmenting  their 
supply  of  refrigerator  cars  but  in  a  lower 
ratio  than  the  box  cars,  and  the  actual 
numbers  involved  are  far  less.  These  do 
not  quite  drop  to  the  figures  of  a  year 
ago.  For  the  whole  year  1921  they  were 
9,355  or  about  780  per  month.  For  the 
first  seven  months  of  1922  there  had  been 
10,318  ordered  or  installed  or  about  860 
per  month.  This  shows  an  increase  over 
1921  though  not  so  great  as  in  the  case 
of  the  coal  and  box  cars. 

It  is  unsafe  to  say  definitely  that,  un- 
der dififerent  conditions,  there  would  have 
been  an  even  greater  increase  of  rolling 
ef|uipment  ordered  than  the  books  show. 
But  it  is  very  evident  that  the  strike  of 
the  shopmen  did  have  a  deterrent  effect  on 
orders,  because  the  time  and  attention  of 
the  officials  was  necessarily  devoted  al- 
most exclusively  to  the  immediate  and 
pressing  problems  that  presented  them- 
selves from  day  to  day,  to  the  exclusion 
of  other  matters  that  could  be  postponed 
and  the  designing  and  purchasing  of  new 
equipment  was  one  of  those  things. 

But  laying  this  aside,  the  increase  of 
orders  for  rolling  equipment  coupled  to 
the  substantial  orders  that  have  been 
l)laced  for  new  shops  and  tools,  is  an  in- 
dication of  a  decidedly  upward  trend  in 
the  demand  for  railway  supplies. 

This  favorable  outlook  is  warranted  by 
the  prospects  of  traffic  that  will  be  offered 
to  the  railroads,  which  there  is  every  rca- 
.son  to  believe  will  be  exceptionally  heavy, 
and  already  car  loadings  are  far  in  ad- 
vance of  that  of  any  recent  volume  of 
trafl^c.  Take  the  report  of  the  Geological 
Survey  which  estimated  the  production 
of  soft  coal  for  the  first  week  in  Septem- 
ber at  9,500,000  tons  as  an  example.  This 
of  itself,  would  form  the  basis  for  a  very 
large  traffic  movement  for  several  weeks 
to  come.  The  steel  output  is  also  working 
back  to  its  high  level  output,  so  that  there 
are  these  additional  reasons  for  an  op- 
timistic  outlook. 


The     Purchasing     Department     as     an 
Inspector. 

The  matter  of  the  close  relation  that 
ought  to  exist  between  the  motive  power 
and  purchasing  departments  was  brought 
well  and  emphatically  to  the  fere  by  Mr. 
H.  C.  Pearce,  the  director  of  purchases 
and  stores  of  the  Chesapeake  &  Ohio  R, 
R.  in  an  address  at  the  September  meeting 
of  the  New  York  Railroad  Club. 

It  is  the   province  of  the   motive  power 


department  to  ask  for,  th^t  is  specify, 
what  it  wants  and  for  the  purchasing  de- 
partment to  see  that  it  is  supplied  at  the 
proper  time  and  place.  But  it  is  difficult, 
or  quite  impossible,  for  the  purchasing 
department  to  do  its  portion  of  the  work 
unless  it  knows  what  is  wanted.  In  other 
words  unless  proper  specifications  have 
been  drawn  up  on  which  purchases  can 
be  made.  The  lack  of  these  also  make 
inspections  impossible.  For  that  reason 
Mr.  Pearce  urged  that  at  least  minimum 
specifications  should  be  drawn  as  a  guide. 
Then  if  something  better  or  different  is 
desired  it  is  a  simple  matter  to  make  a 
revision  in  the  standard  specification  to 
cover  the  additional  requirement.  In  the 
meantime  the  manufacturer  will  be  pro- 
tected in  the  production  of  goods  for 
which  he  will  be,  practically,  insured  a 
market. 

In  the  matter  of  inspection  it  was  urged 
that  this  should  be  in  the  hands  of  the 
purchasing  department  and  also  that,  in 
the  matter  of  the  examination  of  material, 
the  engineer  of  tests  should  also  report  to 
the  purchasing  agent.  This  would  throw 
the  whole  responsibility  for  the  purchase, 
inspection  examination  and  delivery  of  all 
material  upon  the  shoulders  of  the  agent 
and  relieve  the  motive  power  department 
of  a  piece  of  routine  work  that  does  not 
really  belong  to  it.  Because  if  inspection 
is  in  the  hands  of  the  motive  power  de- 
partment and  shows  material  to  be  de- 
fective it  is  the  purchasing  department  that 
has  to  make  the  adjustments  with  the 
manufacturer;  while,  if  it  is  satisfactory 
that  department  has  simply  the  negative 
information  that  no  complaint  is  made  and 
it   is   presumably   satisfactory. 

In  the  same  way  the  store  department 
should  have  control  of  the  reclamation  of 
waste  material.  Mr.  Pearce's  definition 
of  reclamation  is  that  it  is  the  "making 
useful  that  which  has  been  discarded." 
He  then  went  on  to  say  that  the  "fun- 
damental principle  underlying  reclamation 
is  that  nothing  must  be  reclaimed  that 
will  not  be  needed  for  future  use  or  that 
cannot  be  reclaimed  at  a  saving."  It  is 
this  last  and  commercial  aspect  of  the 
matter  that  points  to  the  purchasing  de- 
partment as  the  one  that  should  have 
charge  of  the  reclamation  work ;  because 
it  would  only  be  by  the  constant  inter- 
change of  information  regarding  prices, 
and  that,  too,  the  prices  of  small  details 
that  would  make  it  possible  for  any  other 
department  to  do  the  work.  In  this  con- 
nection the  statements  were  made  that  the 
supply  department  is  organized  for  the 
■purpose  of  supplying  materials,  and  the 
reclaiming  of  material  is  one  of  its  sources 
of  supply : 

"That  the  work  of  dismantling,  disposing 
and  sale  of  all  materials,  including  re- 
leased equipment,  is  one  of  the  duties  of 
the    supply    department; 

"That  this  work  can  be  done  more 
economically     in     conjunction      with     the 
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handling  and  marketing  of  sera;),  of  which 
it  is  a  part." 

These  features  will  strike  some  me- 
chanical officers  as  revolutionary,  because 
they  have  always  regarded  everything 
pertaining  to  the  mechanical  operation  of  a 
railroad  as  belonging  to  their  ix:culiar 
province.  To  ask  that  they  shall  sur- 
render the  inspection  of  material  to  a  de- 
partment which  has  not  done  it,  simply 
because  it  is  a  logical  thing  to  do,  would 
be  though  to  be  asking  a  good  deal. 

The  mechanical  department  is  the  user 
and  everything  it  has  comes  to  it  through 
the  purchasing  department.  The  objection- 
able point  on  inspection  is  that  the  supply 
department  would  have  no  latitude  in  the 
matter  of  inspection.  It  would  have  to 
work  rigidly  to  specification  and  there 
might  be  minor  variations  which  the  user 
could  ignore  on  its  own  responsibility 
but  which  the  purchasing  agent's  inspec- 
tion might  not  feel  at  liberty  to  do.  It 
is  this  necessity  for  some  flexibility  in 
inspection  that  will  militate  against  the 
complete  control  by  the  purchasing  de- 
partment. However,  if  that  is  where  the 
work  belongs,  there  is  probably  some  way 
in  which  a  satisfactory  solution  can  be 
worked  out. 


Locomotive    Loading    and    Bridge 
Design 

In  a  paper  presented  at  a  recent  meeting 
of  the  American  Society  of  Civil  Engineers 
Mr.  D.  B.  Steinman  called  attention  to  the 
inadequacy  of  the  old  Cooper  classifica- 
tion for  bridge  rating  and  stress  calcula- 
tions. The  Cooper  system  was  formulated 
by  the  late  Theodore  Cooper  about  thirty 
years  ago  and  was  almost  universally 
adopted  in  .American  bridge  practice. 
It  was  based  on  the  stresses  induced 
by  two  consolidation  locomotives  and 
their  tenders  followed  by  a  train  im- 
posing a  uniform  loading  per  lineal 
foot.  At  the  time  the  classification 
was  made  the  E-40  rating  represented  the 
heaviest  loading  to  be  provided  for  as  im- 
posed by  two  consolidation  locomotives 
having  40,000  lbs.  on  each  pair  of  driving 
wheels  followed  by  a  train  with  a  uniform 
loading  of  4,000  lbs.  per  lineal  foot. 

But  locomotive  weights  have  increased 
enormously  during  the  past  thirty  years 
and  wheel  arrangements  have  been  sub- 
jected to  revolutionary  changes.  The  Mal- 
let, for  example,  has  come  in  and  other 
types  are  in  common  use,  so  that  it  is  no 
longer  possible  to  simply  multiply  a  con- 
solidation loading  or  Cooper  rating  by  a 
factor  and  have  a  result  that  will  even 
approximately  represent  present  conditions. 
Mr.  Steinman,  therefore,  proposes  a  new 
classification  based  on  the  composite  load- 
ings of  seven  of  the  heaviest  locomotives 
now  in  service.  These  engines  are  the  Erie 
triplex,  the  Virginian  heavy  Mallet,  the 
Pennsylvania  and  Erie  Santa  Fe's  and  the 
Virginian,  U.  S.  Standard  and  Lake  Shore 


&  Michigan  Southern  Mallets.  The  sys- 
tem, which  has  been  called  the  M-60,  will 
give  stresses  for  all  spans  equal  to  or 
slightly  greater  than  the  maximum  stresses 
producible  by  the  heaviest  existing  locomo- 
tives. At  the  satne  time  it  provides  for 
a  future  increase. 

On  the  ether  hand,  if  an  attempt  were 
to  be  made  to  apply  the  Cooper  rating  to  a 
bridge  designed  for  modern  loading  it  will 
be  found  that  there  may  be  an  error  of 
from  20  to  37  per  cent.  So  that  as  a  meas- 
uring or  rating  standard  for  present  day 
traffic,  the  Cooper  system  yields  results  that 
are  radically  inconsistent. 

It  is  because  of  this  inadequacy  of  the 
Cooper  system  to  represent  modern  loading 
conditions  that  this  suggested  composite 
standard  has  been  suggested.  It  is  called 
the  "M"  because  M  may  stand  for  "mod- 
ern," "motive  power"  or  "Mallet." 

It  makes  it  possible  to  design  bridges 
strong  enough  in  all  their  parts,  without 
waste,  for  the  heaviest  existing  locomotive 
loadings  without  requiring  separate  com- 
putations for  each  loading,  besides  giving  a 
bridge  of  uniform  strength  to  all  of  its 
parts. 

These  are  advantages  too  great  to  be 
ignored,  and  are  of  especial  interest  to 
locomotive  designers  in  the  preparation  of 
a  new  type.  When  this  work  is  to  be 
undertaken,  the  designer  must  first  consult 
the  bridge  engineer  to  ascertain  as  to  the 
wheel  loads  permissible  on  e.xisting  struc- 
tures. If  these  are  rated  on  the  Cooper 
classification,  it  may  be  necessary  to  go 
over  everything  in  order  to  ascertain  as  to 
what  can  be  done  v/ith  the  new  design. 
The  Cooper  classification  was  a  wonderful 
step  in  advance  of  the  conditions  that  had 
preceded  it.  But  the  changes  of  the  past 
thirty  years  have  outrun  its  flexibility  and 
adaptability,  and  it  appears  that  having  had 
a  long  and  useful  life  it  must  yield  to  some- 
thing else.  If  not  to  the  classification  pro- 
posed by  Mr.  Steinman,  at  least  to  some- 
thing based  upon  the  new  order. 


The  Reheating  of  Compressed  Air. 

The  engineering  experiment  station  of 
the  University  of  Illinois  has  just  issued 
Bulletin  130,  entitled  "The  Reheating  of 
Compressed  Air,"  by  C.  R.  Richards  and 
J.  N.  Vedder.  It  deals  with  an  investiga- 
tion undertaken  to  determine  the  ideal 
thermodynamic  efficiencies  resulting  from 
the  heat  expended  in  the  reheating  process, 
the  efficiency  of  external  and  internal  com- 
bustion reheaters  and  the  performance  of 
an  engine  operated  with  air  used  ex- 
pansively, with  steam  alone,  and  with  a 
mixture  of  air  and  steam,  the  steam  being 
injected  into  the  air  pipe  as  a  means  of 
reheating  the  air. 

For  many  years  compressed  air  has  been 
employed  as  a  medium  for  the  transmission 
of  power.  The  ease  and  economy  with 
which  compressed  air  may  be  transmitted 


for  comparatively  long  distances  through 
pipe  lines,  and  the  variety  of  air  motors 
and  tools  now  available  have  led  to  the 
extensive  use  of  compressed  air  in  mining, 
quarrying  and  tunneling,  in  various  shop 
processes  and  in  the  development  of  power. 

In  the  smaller  air  motors,  air-driven 
tools  and  devices  operated  by  compressed 
air  that  are  run  intermittently,  the  air  is 
not  as  a  rule  used  expansively,  economy  of 
operation  being  sacrificed  for  simplicity 
and  minimum  initial  cost  of  equipment. 
When  motors  are  operated  continuously 
for  considerable  periods  of  time,  economy 
of  operation  becomes  a  factor  and  it  is 
essential  that  the  air  be  expanded  in  the 
motor.  The  temperature  of  the  air  as  it 
reaches  the  motor  would  normally  be  little 
if  any  above  atmospheric;  consequently,  in 
accordance  with  well-known  principles, 
after  expansion  it  would  be  so  low  as  to 
cause  serious  operating  difficulties  result- 
ing both  from  the  freezing  of  the  moisture 
in  the  air  and  the  consequent  accumulation 
of  ice  in  the  exhaust  pipe,  and  from  the 
interference  with  cylinder  lubrication  and 
resultant  loss  of  mechanical  efficiency. 
These  difficulties  may  be  overcome  by  heat- 
ing the  air  before  its  delivery  to  the  motor 
to  an  initial  temperature  such  that  the  ex- 
haust temperature  will  be  above  the  freez- 
ing point  of  water,  this  heating  process 
being  commonly  designated  as  "reheating." 
Reheating  not  only  reduces  operating  diffi- 
culties but  also  affords  a  means  of  in- 
creasing the  total  output  of  power  per 
pound  of  air  by  the  expenditure  of  a  small 
amount  of  heat  energy. 

Copies  of  Bulletin  No.  130  may  be  had 
without  charge  by  addressing  the  Engi- 
neering Experiment  Station,  Urbana,  III. 


Westinghouse    Company    Receives 
French   Railway   Contract. 

An  order  covering  the  complete  control 
equipment  for  120  electric  locomotives, 
now  under  construction,  has  been  received 
by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa., 
from  the  Paris-Orleans  Railway  of  France 
as  part  of  an  electrification  contract 
amounting  to  approximately  $8,000,000. 

The  Paris-Orleans  Railway,  which  is 
one  of  the  largest  systems  in  France,  oper- 
ating over  5,000  route  miles  of  track,  is 
electrifying  125  miles  of  its  main  line  be- 
tween Paris  and  Vierzon.  This  is  the  first 
of  an  extensive  program  laid  out  by  the 
Paris-Orleans  for  electrification  of  its  lines. 

After  a  careful  and  exhaustive  study  by 
the  railway  engineers  of  the  various  sys- 
tems of  control  now  on  the  market,  they 
selected  the  Westinghouse  electro-pneu- 
matic control  which  is  now  standard  on 
most  of  the  large  railroads  in  America. 

The  complete  order  of  control  equipment 
will  be  manufactured  in  the  United  States, 
and  shipment  of  this  order  will  commence 
in  January,  1923,  and  extend  to  Decem- 
ber, 1924. 
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Standardization  of  Small  Tools' 

By  Carl  J.  Oxford/  Detroit,  Mich. 


Machine  tools  and  small  tools  are  so 
closely  related  and  interdependent  on  each 
other  that  their  respective  developments 
logically  should  go  hand  in  hand.  In  the 
past  we  have  had  instances  of  close  co- 
operation between  machine-tool  builders 
and  small-tool  manufacturers.  The  results 
have  invariably  been  noteworthy  and  bene- 
ficial, both  to  the  co-operating  firms  and 
to  the  tool-using  industries  in  general. 

Powerful  and  rapidly  operating  machine 
tools  may  be  designed  and  built;  but  tlieir 
success  is  largely  nuUitied  if  they  require 
cutting  tools  of  prohibitive  cost  and  of 
short  life.  Conversely,  small  tools  may  be 
developed  which  with  the  proper  machine 
tools  will  produce  wonderful  results,  but 
which  again  with  unsuitable  machines  are 
complete  failures. 

We  have  been,  and  are  still  passing 
through  a  period  in  our  industrial  develop- 
ment where  the  reduction  of  expenses  has 
become  the  watchword.  Particularly  is 
this  true  of  those  expenses  which  may  be 
•classified  as  production  costs.  Facing,  as 
we  now  do,  keenly  competitive  markets,  it 
becomes  necessary  to  cut  the  cost  of  pro- 
duction to  the  core  if  the  manufacturer  is 
to  show  a  balance  on  the  right  side  of  the 
ledger. 

There  seems  to  be  but  a  scant  likelihood 
that  either  raw  material  or  labor  costs  will 
retract  to  a  lower  level  in  the  near  future. 
In  fact,  we  have  recently  seen  slight  in- 
creases in  both.  The  lowering  of  produc- 
tion costs  must  therefore  be  accomplished 
through  improvement  in  methods,  and 
through  increased  productivity  and  ef- 
ficiency of  tools  and  equipment  as  com- 
pared with  first  costs. 

It  is  the  primary  purpose  of  this  paper 
to  point  out  how  greatly  tlie  first  cost  of 
small  tools  can  be  lowered,  without  sacri- 
ficing their  efficiency,  by  the  adoption  of 
standards  that  will  permit  manufacturers 
of  tools  to  produce  on  a  quantity  basis. 

Classiftcation  of  Small  Tools 

Twist  drills,  reamers  and  milling  cutters 
all  are  classed  as  small  tools.  In  this  paper 
only  these  three  types  will  be  considered. 
Lfsually  the  manufacturer  classifies  them  as 
being  either  standard  or  special. 

Standard  tools  are  those  sizes  and  de- 
signs which  are  regularly  catalogued  and 
carried  in  stock  by  the  larger  manufac- 
turers, while  special  tools  are  those  made 
up  to  the  customers'  specifications. 

There  exists,  at  present,  a  fair  uniformity 
of  general  dimensions  in  the  tools  cata- 
logued as  standard  by  the  various  makers. 

'  Chief  Eneinecr,  National  Twist  Drill  &  Tool 
Co.      Assoc-Mem..\m.Soc.M.E. 

*Presented  at  the  Springfield  Reerional  Meeting 
of  The  American  Society  of  Mechanical  En- 
gineers, Springfield.  Mass.,  September  25-27, 
1922. 


This  is  a  step  in  the  right  direction ;  but 
the  belief  is  expressed  here  that  this  uni- 
formity could  be  carried  more  into  detail, 
and  that  the  number  of  standard  items 
listed  could  be  cut  almost  in  two  without 
any  serious  handicap  to  the  metal-working 
industries  in  general. 

It  is  difficult  to  realize,  by  those  not 
actively  engaged  in  the  small-tool  business, 
what  a  wide  variety  of  styles  and  sizes 
are  catalogued  as  standard  tools.  An  ex- 
amination of  several  tool-manufacturers' 
catalogues  shows  the  following  average 
number  of  items : 

Twist  drills 3400  items 

Reamers  2200  items 

Milling  cutters 4500  items 

Roughly  this  makes  a  total  of  10,000 
items.  Certainly  this  ought  to  be  enough 
of  a  variety  to  take  care  of  every  conceiv- 
able requirement.  That  such  is  not  the 
case,  however,  is  illustrated  by  the  fact 
that  small-tool  manufacturers  are  annually 
making  thousands  of  items  of  tools  not 
listed  in  their  catalogues,  and  must  con- 
tinue to  do  so  as  long  as  their  customers 
insist  on  having  them. 

Stand.\rd  vs.  Special  Tools 

It  is  conceded  that  there  are  numerous 
instances  were  special  tools  are  necessary ; 
Init  the  statement  is  made  advisedly  that 
in  man}'  shops  from  40  to  60  per  cent,  of 
the  work  now  performed  with  special  tools 
could  be  equally  well  performed  with 
standard  tools,  and  at  a  much  lower  tool 
cost.  To  accomplish  this  it  would  be 
necessary,  however,  to  educate  the  design- 
ers of  both  the  manufactured  article  itself 
and  of  the  various  holding  and  locating 
fixtures  to  the  importance  of  adapting 
their  designs  to  the  most  economical  uses 
of  tools. 

Instances  are  numerous  where  no  end  of 
troubles  are  encountered  in  machining  be- 
cause the  designers  have  paid  more  atten- 
tion to  the  purely  technical  side  of  design 
than  to  the  practicability  of  performing  the 
various  machine  operations  specified. 

In  the  production  of  many  manufactured 
articles  the  cost  of  perishable  cutting  tools, 
such  as  drills,  reamers  and  milling  cutters, 
represents  a  large  percentage  of  the  total 
productive  cost.  As  a  consequence,  the 
question  of  efficient  and  long-lived  tools 
has  come  in  for  considerable  attention. 
The  present  tendency,  however,  seems  to 
be  toward  the  use  of  special  tools  where 
an  increased  production  is  desired,  or 
where  trouble  is  encountered. 

This  is  believed  to  be  a  fallacy  in  a  great 
many  cases.  For  if  a  little  time  and  effort 
is  expended  in  adapting  the  conditions, 
such  as  surface  speeds,  chip  thickness  and 
holding    devices,    it    is    often    found    that 


equally  good,  or  better  results  can  be  pro- 
duced with  standard  tools  than  with 
special  tools,  although  the  latter  must  be 
obtained  at  a  much  higher  price. 

In  addition  to  the  higher  price  of  special 
tools  it  must  be  borne  in  mind  that  these 
are  only  made  up  in  quantities  as  specified 
by  the  user.  Hence  the  source  of  supply  is 
restricted,  and  deliveries  are  subject  to 
delays.  Standard  tools,  on  the  other  hand, 
can  be  purchased  on  the  cvpen  market  and 
can  usually  be  delivered  from  the  manu- 
facturers' stock. 

Relative  Costs 

Standard  tools  which  are  carried  in  stock 
by  both  manufacturers  and  dealers  can 
naturally  be  made  up  in  fairly  large  quan- 
tities. Usually  from  about  five  hundred 
or  ten  or  twenty-  thousand  of  each  size  and 
kind  can  be  put  through  the  factory  at  one 
time.  This  means  that  many  of  the  bene- 
fits accruing  from  quantity  production  are 
realized. 

There  is  little  time  lost  on  setting  up  the 
machines,  operators  become  more  efficient 
on  repetition  operations,  and  in  many  in- 
stances it  is  possible  to  utilize  multiple 
equipment  and  other  time-saving  devices. 

The  non-productive  overhead,  incidental 
to  every  order,  is  also  spread  over  a  great 
number  of  pieces,  so  that  the  amount 
chargeable  against  each  piece  is  very  small. 
All  these  conditions  combined  result  in  a 
low  unit  cost. 

Compare  this  with  the  cost  of  producing 
special  tools.  These  are  as  a  rule  ordered 
in  small  quantities  ranging  from  one  to 
ten  or  twenty  pieces.  Highly  skilled  all- 
around  machine  operators  must  be  em- 
ployed for  this  class  of  work.  There  is 
just  as  much  time  lost  in  setting  up  each 
of  the  various  machines  for  one  piece  as 
for  one  thousand  or  ten  thousand.  There 
is  no  opportunitT.'  of  using  multiple  equip- 
inent  on  such  small  numbers  of  pieces,  nor 
do  the  machine  operators  acquire  any  in- 
creased efficiency  from  repetitions. 

Non-productive  overhead  expenses  are 
nearly  as  high  for  one  or  two  pieces  as 
for  several  thousand.  The  difference  is 
that  in  one  case  these  expenses  must  be 
absorbed  by  one  or  two  pieces,  while  in 
the  other  case  they  can  be  distributed  oi-er 
a  very  great  number.  It  is  obvious  how 
this  will  affect  the  respective  unit  costs, 
and  eventually  the  price  at  which  the  tools 
must  be  sold. 

Concrete  examples  of  comparative  costs 
will  perhaps  illustrate  the  point  more 
forcibly.  Let  us  compare  the  two  twist 
drills  A  and  B.  Fig.  1.  Both  are  19/32  in. 
in  diameter  and  of  identically  the  same 
design  throughout  except  that  drill  A  is 
of  standard  lengfth,  or  8^  in.,  while  drill  B 
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is  2^  in.  longer,  or  10%  in.  Five  hundred 
of  the  drills  A  were  made  at  one  time,  this 
being  a  standard  size.  The  drills  B,  being 
special,  could  be  made  only  in  quantity  as 
specified  by  the  customer,  in  this  case  six. 
The  direct  labor  cost  of  A  proved  to  be 

^  7-/4Pf/?  SHAr^K DRILL. 


for  there  will  always  be  conditions  now 
and  then  where  a  standard  tool  cannot  be 
used ;  but  there  can  be  no  doubt  that  the 
number  of  special  tools  used  in  the  average 
manufacturing  plant,  with  a  little  foresight, 
can  be  greatly  reduced.    Engineers  and  de- 
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FIG.    1 

only  38  per  cent,  of  the  corresponding  cost 
of  B.  .Adding  the  non-productive  over- 
head, chargeable  against  the  respective 
orders  of  which  these  drills  were  a  part, 
the  total  cost  of  the  standard  drill  A  was 
found  to  be  but  21  per  cent,  of  that  of  the 
special  drill' B. 

Representing  this  in  another  way,  we 
may  say  that  the  increase  in  length  of  B 
over  A  was  28  per  cent.,  while  the  increase 
in  cost  was  480  per  cent. 

Similarly,  we  may  compare  tho  two  mill- 
ing cutters  C  and  D.  The  special  cutter 
C  is  slightly  smaller  than  the  standard  cut- 
ter D.  Yet,  owing  to  the  quantities  manu- 
factured in  each  case,  the  total  cost  of  the 
cutter  D  was  found  to  be  270  per  cent, 
higher  than  the  corresponding  cost  of  C. 

These  are  but  ordinary  illustrations  of 
conditions  as  encountered  by  every  tool 
manufacturer. 

Necessarily  the  cost  of  producing  must 
be  reflected  in  the  cost  to  the  consumer. 
Pursuing  this  line  of  thought,  it  becomes 
evident  that  the  high  cost  of  special  tools 
is  eventually  levied  against  the  manufac- 
tured articles  on  which  the  tools  are  used, 
and  in  turn  is  passed  on  to  the  purchaser 
of  these  articles. 

Let  us  suppose  that  a  certain  operation 
requires  a  special  milling  cutter  costing 
$30  and  that  the  life  of  this  cutter  is  4,800 
pieces.  If  we  are  able  to  adapt  this  same 
operation  to  the  use  of  a  standard  milling 
cutter  of  approximately  the  same  dimen- 
sion we  shall  have  effected  a  considerable 
saving.  This  latter  cutter  can  probably 
■be  bought  for  about  $18. 

The  total  cost  for  one  operation  is  then 
reduced  from  $6.25  to  $3.75  per  thousand 
pieces.  With  a  great  number  of  machine 
operations  on  which  such  savings  may  be 
effected,  it  is  easily  conceivable  that  the 
results  may  mean  the  difference  between  a 
possible  business  loss  and  a  tidy  profit  at 
the  end  of  the  year. 

Elimination  of  SPEa.\L  Tools 

It  has  already  been  stated  that  the  total 
elimination  of  special  tools  is  impracticable, 


FIG.  2 

signers  responsible  for  the  design  of  both 
the  manufactured  product  and  of  the 
various  jigs  and  fixtures,  must  be  brought 
to  realize  the  great  economic  advantage  of 
standard  tools  over  special  tools.  Es- 
pecially is  this  true  where  production  of 
large  quantities  of  duplicate  parts  are 
involved. 

A  jig  or  fixture  is  a  comparatively  per- 
manent thing,  while  cutting  tools  are  in 
many  cases  very  short-lived.  Therefore  a 
small  additional  expenditure,  in  order  to 
adapt  such  jig  or  fixture  to  the  use  of 
standard  tools,  eventually  becomes  a  highly 
profitable  investment. 

Numerous  cases  can  be  mentioned  where 
such  simple  expedients  as  the  shortening 
of  a  jig  bushing  or  the  slight  reduction  in 
height  of  some  projection  on  a  milling  fix- 
ture will  mean  from  20  to  50  per  cent, 
reduction  in  tool  costs  for  that  particular 
operation,  inasmuch  as  it  will  permit  the 
use  of  standard  tools. 

From  my  own  experience  in  the  manu- 
facturing of  automotive  parts  there  comes 
to  mind,  too,  several  instances  where  the 
factory,  in  order  to  get  out  the  required 
production,  was  compelled  to  ask  the  en- 
gineering department  to  alter  its  designs 
sufficiently  so  that  practical  and  economical 
cutting  tools  could  be  used.  It  is  a  re- 
grettable fact  that  many  engineers,  either 
through  ignorance  of,  or  through  failure 
to  attach  sufficient  importance  to  small 
tools  requirements,  are  in  this  way  wasting 
money  that  legitimately  should  be  used 
either  to  reduce  the  cost  of  the  goods,  or 
to  pay  a  profit  on  the  invested  capital,  as 
the  case  may  be. 

Technical  schools  and  colleges  would 
render  a  real  service  to  the  metal  working 
industries  if  they  were  to  include  in  their 
machine  shop  curriculum  at  least  a  limited 
amount  of  instruction  along  these  lines. 

It  may  be  properly  argued  that  some  of 
the  tools  now  embodied  in  the  tool  manu- 
facturer's standard  list  do  not  represent 
the  highest  degree  of  efficiency,  and  that 
there  are  certain  other  tools,  now  regarded 
as  special,  which  will  give  better  results.  , 


This  is  a  sound  and  logical  development 
of  the  small-tool  industry,  a  development 
which  should  be  encouraged  through  the 
elimination  from  the  standard  tool  list  of 
obsolete  styles  and  designs  and  the  substi- 
tution of  tools,  developed  through  expe- 
rience and  research,  that  have  proved  more 
efficient  under  all  conditions. 

We  have,  for  instance,  the  matter  of 
numbers  of  teeth  in  milling  cutters  and 
numbers  of  fiutes  in  reamers.  The  ma- 
jority of  manufacturers  maintain  a  fair 
uniformity  in  this  respect,  based  more  or 
less  on  practical  experience.  However, 
materials  and  machine-tool  equipment  are 
being  developed  which  in  many  cases  de- 
mand numbers  of  teeth  or  flutes  varying 
from  the  old  established  standard.  As  a 
consequence  many  users  of  tools  are  speci- 
fying numbers  of  teeth,  according  to  their 
own  pet  ideas.  Obviously  this  at  once 
classifies  the  tools  as  special,  because  it  is 
impossible  for  the  manufacturer  to  antici- 
ate  consumers'  whims. 

It  seems  reasonable  to  assume,  though, 
that  there  is  one  number  of  teeth  or  flutes 
which  in  general  will  work  most  satisfac- 
torily. It  is  in  cases  such  as  these  that 
standardization  becomes  important  from  an 
economic  point  of  view. 

If  standards  can  be  established,  and  these 
adhered  to,  the  consumers  will  derive  great 
benefits,  through  the  elimination  of  ex- 
pensive special  tools  and  the  substitution 
of  more  moderately  priced  standard  tools. 

For  the  general  good  of  the  metal-work- 
ing industries  as  a  whole,  a  program  of 
standardization  should  be  carried  out.'  At- 
tempts should  be  discouraged  to  capitalize 
by  attributing  fancied  advantages  to  minor 
construction  details  and  charging  special 
tools  prices  for  those  which  legitimately 
are  standard.  Standardization  will  un- 
doubtedly go  far  toward  the  totalelunina- 
tion  of  such  practices. 

Reduction  in  the  Number  of  Standard 
Tools 

It  is  also  believed  that  a  material  reduc- 
tion in  the  number  of  tools  now  regarded 
as  standard  can  be  effected  without  any 
hardship  to  anyone. 

A  majority  of  the  tools  used  in  the 
metal-working  industries  today  are  made 
from  high-speed  steel.  They  are  conse- 
quently expensive,  due  to  the  high  cost  of 
the  raw  material.  When  it  is  remembered 
that  a  small-tool  manufacturer  must  carry 
in  stock  some  5,000  to  10,000  items  of  these 
tools,  each  in  sufficient  quantities  to  care 
for  the  possible  requirements  of  the  trade, 
it  is  easily  seen  that  this  imposes  on  him 
a  large  overhead,  merely  as  interest  on  the 
investment  involved.  Therefore,  the  elim- 
ination of  a  number  of  items  will  mean  a 
corresponding  decrease  in  the  price  of 
those  remaining.  Some  suggestions  are 
given  here  which,  if  followed,  will  accom- 
plish much  in  this  direction.  It  is  at  least 
hoped  that  these  suggestions  may  serve  as 
a    basis    for    future    action.    The    actual 
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carrj'ing  out  of  the  changes  proposed  must 
of  course  be  left  to  the  tool  manufacturers, 
but  they  can  do  so  only  after  the  con- 
sumers have  been  educated  to  the  great 
economy  made  possible. 
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Let     us     first     consider     the     ordinary 
straight-shank     twist     drill     with     which 


formity   of   variation   in  diameter,   and   to 
eliminate  sizes  which  are  thought  unneces- 
sary.    This   will   mean   a   reduction   from 
166  to  73  sizes. 
It   will  be  noted   that   the   old  symbols 
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have  been  retained;  but  that  the  amount 
of  variation  in  consecutive  sizes  has  been 


From   XV  o.    29   to 
approximately    0.008 

Fmm    17/64    in.    to    'A     in.,    diameter    in- 
creases   approximately    0.016 

Reamers  and  milling  cutters  can  be  made 
subject  to  similar  methods  of  standardiza- 
tion and  with  equally  profitable  results. 
No  specific  proposals  are  made,  because  it 
is  realized  that  such  standards  must  be 
created  through  suggestions  from  a  wide 
field  and  through  careful  consideration  and 
discussion  of  the  suggestions  offered. 

Tolerances  .\nd  Nomenclature 

The  British  Engineering  Standards  As- 
sociation in  1920  published  their  bulletin 
No.  122,  entitled  British  Standards  for 
Milling  Cutters  and  Reamers.  From  the 
introduction  to  this  publication  the  follow- 
ing is  quoted : 


STRAIGHT  SHANK  DRILLS. 
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STRAIGHT  SHANK  DR/LLS. 
TAPER    SHANK  LENGTHS. 
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everyone  is  familiar.  In  the  sizes  up  to 
and  including  J/j  in.  in  diameter  we  find 
the  following  standard  sizes  listed: 

Fig.  3     Straight-Shank  Wire  Drills 
Fig.  4     Straight-Shank  Letter-Size  Drills 
Fig.  5     Straight-Shank  Drills — Jobbers'  Lengths 
Fig.  6     Straight-Shank       Drills  —  Taper-Shank 
Lengths. 

Summing  this  up,  we  have  the  following 
total : 

Straight-shank  wire  drills 80  items 

Straight-shank   letter-size  drills 26  items 

Straight-shank  drills — jobbers' lengths  31   items 
Straight-shank       drills  —  taper-shank 

lengths    29  items 

Total    166  items 

This  does  not  include  the  approximately 
140  sizes  of  millimeter  drills  under  14  in. 
diameter,  nor  the  various  odd  styles  of 
straight-shank  drills,  such  as  tell-tale 
drills,  dowel  bits,  etc.  We  are  here  dealing 
only  with  the  kinds  of  drills  in  general  use. 

The  establishment  of  sizes,  particularly 
in  Figs.  3  and  4,  appear  to  have  been  en- 
tirely empiric,  as  there  are  many  duplica- 
tions or  near  duplications  with  the 
fractional  size  drills.  Figs.  5  and  6.  One 
is  unable  to  find  any  uniform  variation  in 
diameter    between    consecutive    sizes. 

Fig.   7   is   an   attempt   to   establish   uni- 


arranged    roughly    in    a    geometrical    pro- 
gression.   Thus  we  have : 

From  No.  SO  to  No.   78,  diameter  increases 

approKimately     0.001 

From  No.  77  to  No.   57,  diameter  increases 

approximately    0.002 

From  3/64   in.   to    %    in.   diameter  increases 

approximately     0.004 


direct  co-operation  between  the  small-tool  makers, 
machine-tool  makers,  and  users  of  this  country, 
at  whose  instance   the  work  was    undertaken.    .    .    . 

An  examination  of  the  work  done  by  the 
British  engineers  reflects  their  desire  for 
uniformity  in  both  design,  tolerance  and 
nomenclature.    Much  of  the  material  could 
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probably  be  bodily  adopted  for  use  in  this 
country,  while  some  of  it  would  necessarily 
have  to  be  changed  to  suit  our  own  con- 
ditions. 

We  all  recognize  the  desirability  of  hav- 
ing definite  limits  established.  It  seems 
that  as  far  as  reamers  are  concerned  there 
would  be  an  excellent  field  for  co-ordina- 
tion with  the  existing  standards  of  toler- 
ances on  shafts  and  holes. 

Uniformity  of  nomenclature  is  particu- 
larly desirable  for  the  sake  of  avoiding 
confusion  and  loss  of  time.  We  have  fre- 
qu^tly  had  cases  where  a  customer  will 
orijer  some  sort  of  tool  we  never  heard  of 
before.  When  we  of  necessity  ask  for  fur- 
ther particulars,  it  is  found  that  a  standard 
tool  is  wanted,  but  that  a  local  term  is 
used  for  designating  the  same. 

On  the  whole  it  is  believed  that  the 
engineering  societies  in  taking  up  this 
question  of  standardization  of  small  tools 
will  perform  a  service  to  the  manufac- 
turers of  tools ;  but  more  particularly  to 
the  users. 

In  the  end  it  is  of  course  the  consumer 
who  pays  the  bill,  and  if  through  standard- 
ization this  bill  can  be  reduced  we  shall 
have  made  a  step  forward  in  the  march 
toward  the  goal  of  economical  manufac- 
turing. 


The  Angus  System  of  Automatic  Train 
Control 

For  twelve  years  or  more  A.  R.  Angus, 
an  Australian,  has  been  engaged  in  develop- 
ing a  system  of  safeguarding  and  control- 
ling railway  train  movements,  and  in  1912 
and  1913  trials  were  conducted  on  a  sec- 
tion of  the  West  Somerset  Mineral  Railway 
near  Minehead,  rented  by  Mr.  Angus  for 
the  purpose.  Trials  were  also  inaugurated 
in  Russia  on  the  line  from  Vladimrskiya 
to  Gatchina,  and  in  1917,  during  the  w-ar 
(which  precluded  further  developments  in 
countries  involved),  in  Sweden  on  the 
Osmo-Xynashamn    Railway. 

As  soon  as  possible  after  the  conclusion 
of  the  war  it  was  decided  to  resume  trials 
in  England,  and  an  arrangement  was  made 
with  the  Lon<lon  Brighton  and  South 
Coast  Railway  to  install  it  on  the  Dyke 
branch  from  Hove,  for  testing  and  demon- 
stration purposes.  Here  the  plant  has  been 
developed  in  several  respects,  and  during 
this  year  it  has  been  inspected  by  Colonel 
Pringle,  R.  E.,  and  expert  members  of  the 
Train  Control  Committee  appointed  by  the 
Ministry  of  Transport,  by  signal  engineers 
of  many  of  the  leading  railways  in  the 
United  Kingdom  and  by  representatives  in 
England  of  many  of  the  Colonial,  South 
American  and  foreign  lines. 

In  its  earlier  form  ramps  or  track  con- 
tacts were  used,  but  now  these  have  been 
dispensed  with.  Instead,  each  locomotive 
has  two  narrow  casings  fitted  between  the 
wheels  over  the  rails,  the  lower  face  being 
parallel  with,  and  about  two  inches  above, 


the  running  rails.  The  essential  feature  is 
that  a  low  voltage  alternating  current  of 
slow  periodicity,  usually  5  to  10  volts  and 
five  periods  per  second,  is  supplied  to  the 
track  rails  (provided  that  the  section  is 
clear),  and  this  acts  inductively,  first  upon 
a  relay  of  robust  type  adapted  for  the 
small  currents  received,  which  actuates  a 
more  powerful  relay  conected  with  a  mag- 
netic device  whereby  the  control  valves  of 
the  steam  cylinder,  which  operates  the  steam 
regulator  and  the  brake  valve,  are  pre- 
vented from  acting  to  shut  off  steam  and 
apply  the  brakes.  This  control  device  in- 
cludes also  a  weight  element,  so  that  the  , 
normal  tendency  is  always  to  prevent  the 
engine  from  moving  or  to  bring  a  train  to 
a  stand  unless  the  track  current  is  prop- 
erly received.  A  failure  in  any  respect, 
an  obstruction  on  the  line,  or  the  absence 
of  tlie  track  current  for  any  reason,  there- 
fore, tends  to  bring  the  train  to  a  stand, 
or  will  prevent  it  moving  should  condi- 
tions not  be  right  therefor. 

In  practice,  the  track  current  is  con- 
trolled by  track  circuit — or  rail  contacts, 
as  in  "lock  and  block,"  can  be  used — and 
this  is  associated  with  a  system  of  route 
sections.  These  are  arranged  according  to 
the  lay-out  of  the  station  or  portion  of 
line  concerned,  and,  before  a  train  is  per- 
mitted to  move,  it  is»  necessary  for  the  sig- 
nalman to  "test"  for  track  clearance  by 
moving  a  switch  for  each  section.  Un- 
usually these  switches  would  be  associated 
with  the  signal  and  point  levers,  or  there 
may  be  one  for  each  traffic  route,  so  that 
unless  the  track  circuits  or  rail  contacts 
indicate  a  clear  road,  with  allowances  for 
the  possibility  of  fouling  vehicles  and  the 
usual  overlaps,  the  control  circuit  cannot 
be  established.  Usually  this  is  a  simple 
matter  of  direct-current  track  circuit,  and 
if  this  responds  on  the  basis  of  a  clear  route 
the  alternating  current  tract  current  is 
placed  on  the  rails  and  the  engine  is  free 
to  move  as  desired.  If  for  any  reason  the 
track  circuit  shows  track  occupancy,  or  a 
rail  breaks  or  a  bond  gives,  it  is,  of  course, 
impossible  for  the  track  current  to  be 
switched  on.  Similarly,  should  an  obstruc- 
tion occur  after  a  train  has  started,  or  an- 
other train  enters  a  conflicting  section,  the 
track  circuit  acts  to  break  down  the  track 
current,  thereby  bringing  the  train  to  a 
stand. 

The  apparatus  is  of  a  simple  character, 
and  the  slow  periodicity  of  the  track  cur- 
rent removes  almost  every  possibility  of 
interference  from  extraneous  sources,  or 
from  power  circuits  on  adjacent  conductor 
rails  or  overhead  wires,  or  from  return  or 
signaling  currents  on  the  running  rails.  As 
mentioned,  a  whistle  gives  the  driver  warn- 
ing that  he  is  to  pull  up,  and  steam  is  not 
shut  off  and  the  brakes  applied  unless  he 
fails  to  respond.  When  the  section  clears, 
after  a  stop,  a  bell  rings  as  an  indication 
that  the  driver  may  proceed. 

Although  the  system  can  be  applied  in 
connection  with  existing  signals,  it  is  con- 


tended that  signals  can  be  dispensed  with, 
and  trains  may  run  safely  at  normal  speeds 
even  in  dense  fog,  while  Mr.  Angus  has 
associated  with  his  system  several  special 
developments,  including  a  speed  control 
element,  whereby  (1)  trains  are  protected 
against  derailment  at  curves,  an  indica- 
tion being  given  automatically  on  the  en- 
gine when  the  train  is  at  a  safe  distance 
from  a  curve,  indicating  the  degree  of  the 
curvature  ahead  of  the  train,  the  safe  limit 
of  speed  at  which  the  curve  may  be 
passed  by  the  train;  (2)  as  the  train  ap- 
proaches points  or  switches,  an  indication 
is  given  on  the  train  as  to  whether  or  not 
the  points  are  safe  to  cross,  in  the  latter 
case  the  driver  can  then  telephone  from  the 
locomotive  to  the  signal  bo.x  and  call  at- 
tention; and  (3)  a  number  of  classes  of 
accident  can  be  prevented  in  the  following 
situations :  (a)  deformation  of  road  due 
to  spreading,  sudden  heat  or  other  causes ; 
(b)  enginemen  travelling  too  fast  around 
curves;  (c)  signalmen's  errors;  (d)  buf- 
fer stop  collisions,  this  system  being  a 
positive  continuous  one  so  far  as  the  move- 
ment of  trains  is  concerned;  (e)  certain 
obstructions  on  railways;  (f)  broken  rails; 
(g)  errors  of  drivers  after  they  have 
passed  the  distant  signal;  (h)  failure  of 
the  apparatus  installed:  (i)  failures  of  the 
automatic  brake  apparatus,  and  (j)  cer- 
tain other  causes. 

It  is  reported  that  arrangements  are  be- 
ing made  for  installing  the  "Angus"  auto- 
matic safety  system  on  several  railways  as 
soon  as  the  Board  of  Trade  has  investi- 
gated the  details. 


Better  Situation  as  to  Bad  Order  Cars 

On  the  1st  of  September  there  were 
8,890  fewer  freight  cars  requiring  heavy 
repairs  than  there  were  at  the  beginning 
of  the  strike  of  the  shopcrafts  on  July  1, 
according  to  reports  filed  with  the  Car 
Service  Division  of  the  American  Railway 
Association. 

On  September  1  there  were  5,981  more 
cars  requiring  minor  repairs  than  at  the 
beginning  of  the  strike,  making  a  net  de- 
crease in  the  number  of  cars  needing  both 
classes  of  repairs  since  July  1  of  2,909. 

Comparing  the  situation  on  September 
1,  1922,  with  that  of  .\ugust  1,  1922,  a  de- 
crease in  the  number  of  cars  needing  light 
or  heavy  repairs  of  23,339  is  reported.  Of 
this  23,339  cars,  15,292  were  cars  requiring 
heavy  repairs,  and  8,407  cars  requiring 
light  repairs. 

Comparing  the  situation  on  September 
1,  1922.  with  September  1,  1921,  an  im- 
provement in  the  bad  order  car  situation 
is  also  shown.  On  September  1  of  this 
year  cars  requiring  heavy  repairs  were 
33,237  fewer  than  they  were  on  the  corre- 
sponding day  a  year  ago.  There  was  also 
a  decrease  of  19,176  in  the  number  of  cars 
requiring  light  repairs,  as  compared  with 
a  year  ago,  a  total  for  both  classes  of 
32,413. 
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Snap  Shots — By  the  Wanderer 


The  shop  crafts  strike  has  been  a  rather 
expensive  detail  in  our  national  life.  Out- 
wardly it  has  probably  hit  the  improvident 
among  the  men  themselves  the  hardest, 
though  even  the  thriftiest  among  them  can- 
not help  feeling  the  pinch.  All  this  is 
easily  estimated  by  simply  multiplying  the 
time  lost  by  the  daily  wage.  As  for  the 
railroads  that  is  another  story.  To  the 
lay  mind  it  seems  like  a  problem  impos- 
sible for  solution,  because  of  the  many  in- 
determinate factors  that  enter  into  it,  one 
of  the  most  elusive  of  which  is  the  cost  of 
turnover.  Oh  that  turnover!  Someone 
estimated,  in  connection  with  a  big  indus- 
trial concern  that  it  cost  from  $50.00  to 
$250.00  to  change  a  man.  My  ow-n  experi- 
ence is  to  the  effect  that  a  man  going  into 
a  strange  shop,  no  matter  how  skillful  he 
may  be,  is  of  little  or  no  use  for  the  first 
week,  and  his  wages  are  almost  a  total 
loss.  Add  to  this  the  cost  of  teaching  him 
the  ways  of  his  new  surroundings  and  fifty 
<lollars  is  apt  to  fall  a  little  short  of  the 
mark.  If  now  this  single  man  be  multi- 
plied by  thousands,  the  total  intangible, 
indeterminable  cost  runs  up  into  figures 
that  are  staggering  in  their  magnitude. 

Once  in  a  while  a  man  is  met  who  ap- 
preciates the  cost  of  change  and  who 
clings  to  that  which  is  with  "hooks  of 
steel."  In  discussing  this  with  the  presi- 
dent of  a  large  street  railway  company 
some  time  ago,  he  said:  "Yes  I  know- 
that  my  mechanical  man  is  not  all  that  is 
to  be  desired  and  I  could  easily  replace 
him  with  a  much  better  man.  But  he 
knows  the  road,  he  knows  me  and  I  know 
him.  He  has  been  here  for  years  and 
there  is  not  a  piece  of  track,  a  tool  or  a 
car  that  he  does  not  know  all  about.  It 
would  take  a  new  man,  who  devoted  his 
whole  time  to  it,  from  five  to  ten  years  to 
acquire  this  knowledge  and  meanwhile  the 
road  would  be  paying  out  good  money  every 
day  to  meet  the  cost  of  his  ignorance  and 
inexperience  here." 

"But  the  change  will  have  to  come  some 
time." 

"Yes  !     But  when  it  does  M will  have 

trained  his  assistants  to  step  into  his  shoes 
at  a  minimum  of  expense  to  the  company. 

And  that  is  just  what  happened  later. 

The  old-time  method  of  clearing  out 
everybody,  that  has  been  followed  so  much 
by  new  executives,  was  a  costly  operation 
and  its  avoidance  is  one  of  the  good  things 
to  look  to. 

The  lack  of  interest  in  the  principles  of 
the  strike  has  been  driven  home  to  me  in 
the  last  month  as  I  have  wandered  to  and 
fro.  I  have  asked  in  the  shops  of  the 
A.  B.  C.  as  to  how  they  were  coming  on. 

"Fine,  we  are  recruiting  at  the  rate  of  a 
couple  of  hundred  a  day.  Some  new 
hands  to  be  sure,  but  mostly  old  and  ex- 


perienced men  that  have  come  over  from 
the  X.  Y.  Z.  and  L.  M.  N.  They  didn't 
want  to  go  to  work  on  their  home  ground 
as  long  as  the  strike  was  on,  and  so  they 
came  over  here." 

Then  it  happened  that  my  wanderings 
took  me  to  the  shops  of  the  X.  Y.  Z.  where 
I  heard  the  identical  story  with  the  bare 
transportation  of  the  round  initials  to  meet 
the  local  requirements  of  the  case.  .\nd 
somehow  this  and  other  little  details  of 
individual  reluctance  to  strike  that  I  have 
mentioned  before,  leads  me  to  believe  that 
the  heart  of  the  men  was  not  in  the  move 
that  started  so  quietly  on  July  1.  But  then 
comes  the  insistent  psychological  question : 
"If  they  did  not  want  to  strike,  w'hy  did 
they  do  so?  Curiously  paradoxical?  Was 
it  the  thoughtless  action  of  a  woman's 
club  that  votes  affirmatively  on  every- 
thing that  is  proposed?  For  sometimes 
his  actions  make  it  difficult  to  believe  in 
the  classification  of  man  as  a  thinking 
animal.  Or — did  he  really  vote  to  strike? 
Who  can  tell?    Who  can  decide? 


There  has  been  a  good  deal  of  discus- 
sion in  the  papers  of  late  as  to  the  atti- 
tude of  the  railroads  towards  the  college 
bred  man.  In  short  do  they  want  him? 
Of  course  they  want  him  and  will  do  what 
they  can  to  get  and  keep  him.  Of  that 
there  is  no  doubt,  they  have  no  use  for 
him  and  will  not  have  him  aboiit.  He  is 
worse  than  useless.  Quite  contradictory 
opinion  and  opinions  in  perfect  consistency, 
and  often  emanating  from  the  same  source. 
It  depends  altogether  on  the  character  of 
"Him."  The  mere  fact  that  a  man  has  a 
college  diploma  is  no  evidence  that  he  is 
or  ever  will  be  of  the  slightest  use  in  the 
world.  It  merely  means  that  be  has  com- 
pleted a  certain  course  of  study,  and  has 
brains  enough  to  have  done  that.  It  does 
not  signify  that  he  has  any  ability  beyond 
that  of  a  super  parrot.  Chinese  students 
committed  in  sing-song  rote  the  writings 
of  Confucius.  There  were  thousands  of 
them,  yet  very  few  had  the  ability,  the 
initiative,  to  apply  their  memorizing  to  the 
affairs  of  life. 

It  cannot  be  a  very  difficult  thing  to  go 
through  college,  if  the  mental  caliber  of  a 
good  many  graduates  whom  we  all  know 
forms  any  basis  for  the  drawing  of  a 
conclusion.  Observation  also  shows  that 
the  nature,  the  human  nature  of  college 
students  is  not  so  very  different  from  that 
of  other  men. 

So  when  we  consider  all  these  things, 
we  are  driven  to  the  conclusion  that  the 
railroader's  consistent  paradox  is  based  on 
the  fact  that  he  is  looking  at  the  man  him- 
self and  not  so  much  at  his  education.  If 
the  man  is  all  right  then  the  education 
will  accentuate  his  rightness  and  increase 
his  desirability.     But  if  the  man  is  of  no 


good,  then  no  amount  of  education  is  apt 
to  help  put  him  in  the  desirable  class. 

I  believe  it  was  Cicero  who,  in  com- 
menting on  education  said  in  effect  that 
every  possible  credit  was  due  to  the  self- 
made  man  for  what  he  had  achieved,  but 
if  his  ability  had  been  supplemented  by 
careful  training,  how  much  greater  might 
not  his  achievements  have  been. 

Therefore,  with  the  right  kind  of  a  man 
to  start  with,  a  college  education  gives 
him  an  advantage  over  the  untrained  man 
that  it  is  difficult  to  estimate.  But  the 
right  man  untrained  need  have  no  fear  of 
the  wrong  man  regardless  of  the  elaborate- 
ness of  the  training  of  the  latter. 

So  that  when  we  come  to  sift  the  thing 
down  to  a  finality  it  looks  like  this.  The 
right  man  educated  is  most  desirable,  but 
this  presupposes  initiative  and  that  attri- 
bute of  genius,  the  capacity  for  hard  un- 
remitting work,  and  the  combination  is 
apt  to  attract  outside  capital  and  lure  him 
away. 

With  the  result  that  it  is  not  that  kind  of 
a  college  man  whom  the  railroad  gets  rid 
of  but  who  shakes  the  cinders  of  the  rail- 
road from  oft'  his  feet. 

On  the  other  hand  the  wrong  man  that 
is  the  one  of  small  ability  is  apt  to  be 
given  an  exaggerated  idea  of  his  im- 
portance and  value  by  his  education  and 
quickly  proves  his  worthlessness  and  so  he 
is  held  in  iricongenial  subordinate  positions 
until  he  leaves  or  is  dropped. 

What  the  railroader  wants  is  a  man 
that  will  do  the  work  and  do  it  regardless 
of  the  hours.  If  he  has  a  college  education 
and  knows  how  to  use  his  head,  that  is  so 
much  to  the  good.  But  the  prime  requisite 
is  to  do  the  work  and  do  it  without  being 
driven  to  or  told. 


Harking  back  to  the  shop  craft  strike 
again.  I  referred,  a  month  ago,  to  the  re- 
luctance of  many  of  the  men  to  strike. 
This  reluctance  has  taken  the  form  in 
many  cases  of  a  determination  not  to  be  out 
of  a  job,  and  of  whipping  the  devil  about 
the  stump  in  order  to  hold  it.  As  a  good 
and  loyal  member  of  the  union,  Tom  Smith 
struck  and  went  out  with  the  others  on  the 
A.  B.  C.  But.  being  anxious  to  work,  he 
straightway  lost  his  identity  and  drifted 
out  into  the  world  as  Sam  Jones.  Sam 
Jones,  having  no  affiliations  with  any 
union,  went  over  to  the  X.  Y.  Z.  and  got 
a  job  like  unto  his  old  one,  and  there  he 
proposes  to  remain  until  the  storm  is  over. 
Then  he  may  go  back  to  the  .'\.  B.  C.  as 
Tom  Smith,  or  may  frankly  go  to  the 
shop  superintendent  and  continue  his  ca- 
reer there  under  his  own  rightful  name.  I 
wonder  if  the  union  officials  know  as  to 
how  much  of  this  has  been  done.  What 
consideration  has  been  given  to  the  moral 
effect  on  the  men. 
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The  Baltimore  &  Ohio  Baldwin  Engine  ''Dragon" 

By  J.  Snowden  Bell 


The  interesting  exhibit  of  the  Baltimore 
&  Ohio  Railroad  Co..  at  the  World's  Co- 
lumbian Exposition  of  1893,  at  Chicago, 
included  that  Company's  eight  coupled  lo- 
comotive No.  57,  which,  as  shown,  had  a 
"diamond"  stack  and  a  cylindrical  sand 
box.  with  mouldings,  of  the  Mason  design 
of  1S57.  The  name  "Dragon"  was  painted 
on  the  cab  of  this  locomotive,  and  a  pla- 


tive  available  for  adhesion,  through  more 
than  two  driving  axles,  was  recognized  at 
a  very  early  date,  the  lirst  application  of 
such  a  design  being  apparently  that  which 
was  made  in  locomotives  built  for  the 
Wylam  Colliery  Railroad,  in  England, 
which  are  quite  well  illustrated  and  de- 
scribed in  Wood's  Practical  Treatise  on 
Railroads,   published    in    London,    in    I82S. 


gine,  which,  of  course,  increases  the  fric- 
tion by  the  multiplication  of  cog  wheels 
and  other  moving  parts." 

The  next  succeeding  design  of  eight 
coupled  locomotive,  which  was  that  of 
Ross  Winans,  of  Baltimore,  Md.,  also 
failed  to  provide  direct  transmission  of 
power  from  the  cylinders  to  a  driving 
axle,   although   it   reduced   the  number   of 


card,  bearing  the  following  inscription,  was 
attached  to  the  front  of  the  smoke  box : 
"The  first  with  rocking  grate 
Philadelphia   1848 

Baldwin 

Original  Engine 

After  48  years'  service." 

Both  the  name  and  the  placard  on  this 
locomotive  were  incorrect,  and  in  view  of 
the  facts  that  the  actual  engine  "Dragon" 
originated  its  type  on  the  Baltimore  & 
Ohio  Railroad,  and  that  further  misstate- 
ments regarding  it  appear  in  Tlic  World's 
Railway,  by  J.  G.  Pangborn,  at  whose  in- 
stance the  above  quoted  placard,  and  in- 
correct name,  were  doubtless  placed  on 
engine  No.  57.  the  truth  as  to  the  two  lo- 
comotives should,  as  a  matter  of  historical 
accuracy,  be  put  on  record. 

The  advantage,  if  not  the  absolute  neces- 
sity, of  applying  the  weight  of  a  locomo- 


FIG.   1 

Pages  154-157,  and  Plate  IV,  and  are  also 
shown  in  Record  of  Recent  Construction 
So.  Sg,  of  the  Baldwin  Locomotive  Works. 
In  these  locomotives  the  pistons  of  vertical 
cylinders  were  coupled  to  a  horizontal 
shaft,  which,  through  spur  gears,  eight  in 
number,  operated  the  four  axles  which, 
through  their  eight  driving  wheels,  sup- 
ported the  entire  weight  of  the  locomotive. 
The  objections  to  the  transmission  of  op- 
erating power  through  such  a  system  of 
gearing,  in  a  locomotive,  are  manifest,  and 
the  design  of  the  Wylam  locomotives  does 
not  appear  to  have  been  duplicated.  The 
author.  Wood,  who  was  at  the  time  a 
standard  authority,  states  that  the  railroad 
on  which  the  engines  travel  is  too  weak 
to  support  the  weight  divided  on  four 
wheels,  and.  therefore,  that  recourse  was 
obliged  to  be  had  to  eight  wheels.  He 
notes  that  the  use  of  so  many  cog  wheels 
"adds  much  to  the  complication  of  the  en- 


gears  to  two.  Twelve  locomotives,  of  the 
class  known  as  "Mud  Diggers,"  were  built 
by  Mr.  Winans  for  the  Baltimore  &  Ohio 
Railroad  between  the  years  1844  and  1846. 
These  engines  had  horizontal  boilers,  cyl- 
inders 17  X  24,  eight  driving  wheels,  33 
inches  in  diameter,  and  weighed  23.5  tons. 
The  main  connecting  rods  were  coupled 
to  cranks  on  a  shaft  across  the  frames  in 
the  rear  of  the  firebox,  and  geared,  by 
spur  wheels,  to  the  rear  axle.  The  four 
driving  axles  carried  end  cranks,  which 
were  coupled  by  side  rods. 

The  first  eight  driving  wheel  locomotives 
in  which  the  objectionable  feature  of  gear- 
ing was  eliminated,  by  coupling  the  main 
connecting  rods  directly  to  the  crank  pins 
of  the  main  driving  axle,  were  designed 
and  built  by  M.  W.  Baldwin,  seventeen  of 
them  having  been  constructed  by  him,  on  a 
single  order,  for  the  Philadelphia  &  Read- 
ing Railroad  in   1846.     The  characteristic 
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feature  of  these  engines  was  what  was 
kno^\^l  as  the  "Baldwin  flexible  beam 
truck,"  in  which  the  boxes  of  the  first  and 
second  axles  were  fitted  in  beams,  which 
were  articulated,  independently,  to  the 
main  frame,  on  opposite  sides  of  the  en- 
gine, by  spherical  joints.  The  wheels  of 
the  third  axle  had  flat  or  "blind"  tires, 
and,  by  this  construction,  the  engines  were 
enabled  to  pass  around 
curves  of  very  short 
radius. 

The  application  of 
this  type  of  locomotive 
was  inaugurated  on  the 
Baltimore  &  Ohio  Rail- 
road, in  the  engine 
"Dragon,"  subsequently 
numbered  "51,"  which 
was  built  by  Mr.  Bald- 
win and  placed  on  the 
road  in  January,  1848. 
As  shown  in  Fig.  1, 
which  is  reproduced 
from  an  excellent 
photograph  taken  about 
1863,  when  in  yard  ser- 
vice at  Benwood,  Va., 
this  engine  was  equipped 
with  the  Baldwin  flexi- 
ble beam  truck ;  the 
firebox  was  between 
the     third     and     rear 


independent  cut-off  valve  gear,  the  cut-off 
valves  having  been  removed  before  the 
photograph  was  taken. 

The  cylinders  of  the  "Dragon"  were 
Hl/z  X  18  inches :  driving  wheels,  43 
inches ;  108  tubes  in  boiler,  and  the  en- 
gine weighed  41,000  pounds.  The  tender 
was  six-wheeled,  with  a  water  capacity  of 
1,200   gallons.      This    engine   was   not   the 


road,  inz:  the  "Baldwin,"  No.  44;  "Wis- 
conisco,"  No.  50,  and  "Unicorn,"  No.  53. 

A  small,  but  correct,  illustration  of  the 
"Dragon"  appears  on  Page  91  of  Pang- 
born's  The  World's  Raihvay,  and  a  short 
descriptive  notice  on  Page  130,  which  con- 
tains the  following  statement : 

"Another  eight-wheel  coupled  locomotive 
on  the  Baltimore  &  Ohio  is  the  "Dragon," 


FIG.  3 


axles,  and  the  second  and  third  axles 
were  spaced  further  apart  than  is  re- 
quired by  the  diameter  of  the  driving 
wheels.  The  illustration  also  shows  a  con- 
necting bar  for  the  left  hand  starting  bar 
of  a  drop  hook  valve  gear,  and  part  of  the 


"Baldwin  Original  Engine,"  as  erroneously 
stated  in  the  placard  on  engine  No.  57,  as 
three  Baldwin  engines,  all  of  the  six  cou- 
pled type  and  fitted  with  the  Baldwin  flex- 
ible beam  truck,  had  previously  been  put 
in  service  on  the  Baltimore  &  Ohio  Rail- 


onc  of  four  built  c.vf'rcssly  for  the  com- 
pany by  Baldwin,  and  the  first  in  which 
that  maker  introduces  the  rocking  grate 
*  *  ♦  the  main  rod  is  bent  to  clear  the 
second  cranio  pin  and  stub  end.  Valves  are 
worked  by  two  eccentrics  each  and  a  link." 
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It  would  be  difficult  to  present  as  many 
errors  in  the  saine  space  as  appear  in  the 
foregoing  statement.  As  shown  by  the 
records,  the  "Dragon"  was  nol  "one  of 
four  built  expressly  for  the  company" ; 
was  not  the  lirst  on  which  that  maker  in- 
troduced the  rocking  grate ;  its  main  rod 
was  110/  "bent  to  clear  the  second  crank 
pin  and  stub  end" ;  and  the  valves  were  not 
"worked  by  two  eccentrics  each  and  a 
link,"  but  by  three  eccentrics  on  each  side 
and  rfro/i  hook  valve  gear. 

The  decided  advantage  of  a  direct  con- 
nected eight   driving  wheel  locomotive,  as 


demonstrated  in  practical  service  by  the 
performance  of  the  "Dragon,"  was  too 
plain  to  be  overlooked  by  any  one  of  the 
nieclianical  skill  and  ability  of  Thatcher 
Perkins,  who  was,  at  that  time,  Master 
of  Machinery  of  the  Baltimore  &  Ohio 
Railroad,  and  a  locomotive  of  this  type, 
the  "Hero."  No.  54,  was  designed  and 
Iniilt  by  him,  and  put  in  service  on  the 
road  in  May,  1848.  The  design  of  this 
engine  differed,  however,  from  that  of  the 
"Dragon"  in  the  following  particulars.  The 
Baldwin  flexible  beam  truck  was  not  ap- 
plied ;  the  driving  a.xles  were  set  as  closely 


together  as  the  diameter  of  the  driving 
wheels  permitted,  reducing  the  wheel  base 
to  1 1  feet  3  inches ;  the  wheels  of  the 
second  and  third  axles  had  blind  tires;  the 
boiler  was  of  larger  diameter,  and  its  fire- 
box was  set  behind  the  rear  axle,  and  in- 
dependent cut-off  valves  were  not  used. 

No  particulars  of  this  engine  have  been 
found  of  record,  other  than  that  the  cyl- 
inders were  17  x  22  inches  and  the  driv- 
ing wheels  43  inches.  Fig.  2,  which  is 
reproduced  from  an  illustration  in  the 
Baltimore  and  Ohio  Magazine,  indicates 
the  general  design  of  Engine  No.  54,  and 
is  the  only  representation  of  it  which  the 
writer  has  been  able  to  develop. 

The    Perkins    design,    being    apparently 
found  to  be  satisfactory  by  the  Baltimore 
&  Ohio  management,  that  company  issued 
an    advertisement,     dated    September     18, 
1.S47,  for  proposals  for  building  four  loco- 
motive engines  in  conformity  with  an  ac- 
companying specification  in  25  sections,  in 
which,  among  other  features,   it  was  pro- 
vided  that   the    weight   should  not   exceed 
20  tons,  and  to  come  as  near  to  that  limit 
as    possible;    the   wheel    base   was   not   to 
exceed  11^4  feet;  the  cylinders  to  be  17  x 
22   inches ;   the   number   of   wheels   to   be 
eight;    43    inches    in    diameter;    the    four 
intermediate  wheels  to  be  without  flanges, 
thus    avoiding    the    flexible    beam    truck 
patent ;  and  the  cut- 
off to  be  effected  by 
a   double  valve, 
worked    by    separate 
eccentrics. 

Another  advertise- 
ment, calling  for 
proposals  for  build- 
ing five  locomotives, 
with  a  specification 
in  27  sections  to  the 
same  general  effect 
as  those  of  the  for- 
mer one,  was  pub- 
lished by  the  com- 
pany January  14, 
1848. 

The  only  drawing 
Iiaving  relation  to 
the  specifications  of 
the  above  advertise- 
ments which  the 
writer  has  been  able 
to  develop  was  one 
(not  entitled  or 
dated ) ,  which  was 
in  one  of  the  cases 
of  the  drawing 
room  of  the  Ma- 
chinery Department 
of  the  Baltimore  & 
Ohio  Railroad  at 
Mount  Clare  shops, 
in  1863,  and  there- 
after until  destroy- 
ed, with  others,  by 
the  order  of  a  su- 
perintendent of  mo- 
tive    power,      who 
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failed  to  appreciate  their  historical  value. 
Fig.  3  is  a  reduced  reproduction  of  a 
tracing  of  this  drawing,  which  was  made 
under  the  writer's  supervision,  many  years 
ago.  It  accords,  in  all  substantial  par- 
ticulars, with  the  specifications  of  the  ad- 
vertisements, differing  therefrom  in  not 
showing  the  upper  and  lower  fire  doors 
provided  for  in  the  first  advertisement, 
and  the  smoke  box  having  "a  capacious 
bottom  to  receive  the  waste  coal  and  cin- 
ders carried  through  the  tubes,"  called  for 
in  Section  22  of  the  second  advertisement. 
According  to  the  best  information  which 
was  obtainable,  the  contract  for  the  five 
locomotives  referred  to  in  the  second  ad- 
vertisement was  awarded  to  M.  W.  Bald- 
win, but  only  three  were  actually  built  by 
bin;.  The  first  which  was  delivered,  hav- 
ing proven  too  heavy,  was  returned,  and 
the  weight  of  three  more  was  reduced  from 
about  52,000  pounds  to  47,000  pounds,  so 
that  they  were  found  acceptable  by  the 
company.  These  were  the  "Hector,"  No. 
58,  placed  on  the  road  in  October,  1848; 
the  "Cossack,"  No.  60,  December,  1848, 
and  the  "Tartar,"  No.  62,  January,  1849. 

As  shown  in  Fig.  4,  the  three  Baldwin 
engines  of  this  lot  had  their  driving  boxes 
fitted  in  pedestals  rigidly  secured  to  the 
frame ;  their  axles  were  set  to  a  Umited 
wheel  base,  as  provided  in  specification  18 
of  the  first  advertisement,  and  the  second 
and  third  pairs  of  wheels  had  "blind"  tires. 
The  Baldwin  flexible  beam  truck  was  con- 
sequently not  applied ;  independent  cut-off 
valves  were  used,  and  the  pumps  were 
worked  from  eccentrics  on  the  rear  axle. 

Probably  in  order  to  avoid  delay  in  de- 
livery, the  two  other  locomotives,  intended 
to  be  built  by  Mr.  Baldwin,  were  let  to 
the  New  Castle  Manufacturing  Co.  These 
were  the  "Saturn."  No.  56,  placed  on  the 
road  in  June,  1848,  and  the  "Memnon," 
No.  57,  in  July,  1848,  the  latter  being  that 
which  was  in  the  Chicago  exhibit.  These 
engines  did  not  comply  strictly  with  the 
specifications  of  the  advertisements,  as 
they  did  not  have  independent  cut-off 
valves  nor  a  "separate  dome  on  the  fore- 
part of  the  boiler,"  being,  in  these  par- 
ticulars, similar  to  the  Perkins'  engine 
No.  54. 

Fig.  5  shows  the  "Memnon,"  No.  57,  at 
the  Chicago  Exposition,  and,  with  the  fore- 
going description,  should  be  suflScient  to 
clearly  differentiate  this  engine  from  the 
"Dragon,"  which  name  was  painted  on  it. 
Except  as  disguised  by  the  later  styles  of 
stack  and  sandbox,  the  New  Castle  Manu- 
facturing Co.'s  No.  57  will  be  readily  rec- 
ognized as  being  of  similar  design  to  the 
earlier  Perkins  No.  54,  but  only  by  the 
most  careless  or  unskilled  observer  could 
it  be  mistaken  for  the  Baldwin  "Dragon," 
No.  51. 

The  correction  of  all  the  positively  er- 
roneous statements,  and  misleading  partial- 
ly true  ones,  with  which  locomotive  his- 
tory abounds,  would  be  a  task  beyond  the 
capacity  of  the  writer,  or,  as  he  believes, 


of  anyone  else,  but,  in  this  instance,  the 
misrepresentation  of  the  facts  happens  to 
be  capable  of  correction  from  his  personal 
knowledge  of  them,  and  being  so  radical  as 
to  matter  bearing  on  the  development  of  a 
special  type  of  locomotive,  seems  of  suffi- 
cient interest,  historically,  to  warrant  the 
foregoing  presentation  of  the  actual   facts. 


A   Safety  Key   for   Brakeshoes. 

The  Buffalo  Brake  Beam  Company,  of 
New  York,  has  brought  out  a  brakeshoe 
key  for  the  Christie  head  that  has  a  very 
simple  safety  device  incorporated  in  it  to 
prevent  its  loss  as  the  result  of  working 
loose. 

As  will  be  seen  from  the  side  elevation, 
the  contour  is  the  same  as  that  of  an  or- 
dinary key.  The  safety  feature  consists  in 
cutting    a    slot    starting   at    a    distance    of 
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S.\FETY    BR.^KESHOE    KEY 

5s  in.  from  the  point  and  having  a  width 
of  y^  in.  and  a  length  of  4}4  in.  After 
punching  the  sides  of  the  slot  are  opened 
to  a  width  of  1?4  in-  This  spreading 
comes  at  a  point  where  the  key  has  been 
driven  through  the  bottom  eye  of  the 
brakehead  and  as  it  springs  out  behind  the 
eye,  prevents  the  key  from  backing  out 
and  up  under  the  jar  of  the  truck. 


Locomotive    Syphon  Applications 

Recent  orders  for  Thermic  Syphons  re- 
ceived by  the  Locomotive  Firebox  Com- 
pany to  be  applied  to  locomotives  now  on 
order  for  the  following  roads  include : 
Erie,  30;  Nashville,  Chattanooga  &  St. 
Louis  5 ;  Akron,  Canton  &  Youngstown, 
2 ;  Munising,  Marquette  &  Southeastern, 
3;  Central  of  Brazil,  1. 


Results   of  Efforts  to   Save   Fuel 

The  efficient  use  of  fuel  on  the  railroads 
means  an  important  reduction  in  the  oper- 
ating expenses.  Within  the  past  two  years 
the  railroads  have  been  making  determined 
efforts  to  reduce  their  fuel  consumption, 
by  new  devices,  enlisting  the  co-operation 
of  the  employes,  and  competitive  campaigns 
between  different  divisions  of  the  large 
roads. 

The  ten  railroads  in  May,  according  to 
the  "Railroad  Data,"  having  the  lowest 
fuel  consumption  per  1.000  gross  ton  miles 
— that  is  for  each  1.000  gross  tons  carried 
one  mile — are  as  follows  (the  figures  rep- 
resent pounds  of  coal)  : 

1  Pittsburgh  &  Lake  Erie 89 

2  New  York,  Chicago  &  St.  Louis...   100 

3  Michigan    Central 117 

4  .^tlantic   Coast   Line 119 

5  Chesapeake   &   Ohio 120 


6  New  York  Central 121 

7  Cleveland,    Cincinnati,    Chicago    & 

St.    Louis 122 

8  Pere    Marquette 124 

9  Southern    Pacific 126- 

10  Minnesota,    St.    Paul,    Sault    Ste. 

Marie,   Northern   Pacific 130 


Cuba  Locomotive  and  Machine  Works 

The  Cuba  Locomotive  &  Machine 
Works  has  been  formed  by  the  Baldwin 
Locomotive  Works  to  handle  its  repair 
work  in  Cuba.  Articles  of  incorporation 
have  been  filed  in  that  country  for  the  new- 
company.  Cuba  has  long  been  a  customer 
of  the  Baldwin  Locomotive  Works,  espe- 
cially for  plantation   engines. 


Increased   Tractive   Power    of    Loco- 
motive 

Locomotives  on  United  States  Railways,, 
increased  in  the  seven  years  ending  with 
1913,  by  2354  per  cent  and  their  total 
tractive  power  increased  50  per  cent.  In 
the  seven  years  ending  with  1920  the  num- 
ber of  locomotives  increased  only  2.3  per 
cent  and  their  tractive  power  only  23  per 
cent. 


Railroad  Purchases  Vital  to  Industry 
.\  recent  survey  by  the  Bureau  of  Rail- 
way Economics  indicates  that  the  railways 
of  this  country  purchase  and  consume  29.8 
per  cent  of  the  bituminous  coal  output  and 
5.9  per  cent  of  the  anthracite  coal  output, 
or  24.5  per  cent  of  anthracite  coal  com- 
bined. They  purchase  and  consume  11.8 
per  cent  of  the  total  of  petroleum.  This 
consumption  represents  largely  fuel  oil 
consumed  by  oil-burning  locomotives.  Rail- 
way consumption  of  fuel  oil  is  nearly  half 
the  total  fuel  oil  consumption  of  the  coun- 
try as  a  whole. 

The  railroads  also  purchase  and  utilize 
from  30  to  40  per  cent  of  the  iron  and  steel 
output  of  the  United  States,  more  than  25 
per  cent  of  the  lumber  and  timber  cut,  not 
less  than  20  per  cent  of  the  copper  and 
brass  output,  and  varying  percentages  of 
the  output  of  other  metals,  cement,  cotton, 
ballast  and  other  commodities. 


Government    Ownership   in    Australia 

Government  ownership  is  on  the  wane 
in  Australia.  In  August  the  Australian 
Government  announced  it  is  going  out  of 
the  shipbuilding  business  and  also  out  of 
the  business  bf  owning  and  opera,ting 
merchant  steamers.  As  for  its  woolen 
mills,  it  has  decided  that  they  should  be 
handed  over  to  private  enterprise,  on  the 
theory  that  the  government  should  not 
engage  in  an  undertaking  which  requires 
it  to  go  out  and  solicit  trade.  In  the 
business  of  operating  ships  the  Australian 
Government  has  encountered  exactly  the 
labor  troubles  that  confronted  the  em- 
ployers with  a  few  extra  thrown  in  for 
good   measure. 
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Railroad  Equipment  Notes 


Locomotives 

The  Tennessee,  Alabama  &  Georgia  Ry. 
has  ordered  one  consolidation  type  loco- 
motive from  "the  Baldwin  Locomotive 
Works. 

The  Chicago,  Burlington  &  Quincy 
contemplates  buying  50  locomotives. 

The  Delaware,  Lackawanna  &  Western 
has  ordered  15  Mikado  type  locomotives 
from  the  American  Locomotive  Company. 

The  Lehigh  Valley  is  inquiring  for  25 
Mikado  type  locomotives. 

The  Seaboard  Air  Line  is  contemplating 
the  purchase  of  15  Pacific  type  locomo- 
tives. 

The  .Atlantic  Coast  Line  has  ordered 
25  Pacific  type  locomotives  from  the  Bald- 
win  Locomotive   Works. 

The  Pennsylvania  Railroad  has  placed 
an  order  with  the  Baldwin  Locomotive 
Works  for  100  Decapod  freight  locomo- 
tives of  the  heaviest  type  ever  used  by 
that  road.  This  carrier  will  also  build 
fifteen  locomotives  of  the  same  type  at  its 
Altoona    shops. 

The  Baltimore  &  Ohio  has  placed  an 
order  for  50  additional  Mikado  type  lo- 
comotives with  the  Baldwin  Locomotive 
Works. 

Mitsui  &  Co.  of  New  York  is  reported 
to  be  in  the  market  for  one  side  tank 
locomotive  for  export  to  Japan. 

The  Western  Maryland  R.  R.  is  re- 
ported to  have  placed  an  order  with  the 
Baldwin  Locomotive  Works  for  ten  lo- 
comotives of  the  Consolidation  type. 

The  St.  Louis-San  Francisco  is  re- 
ported to  have  placed  an  order  with  the 
Baldwin  Locomotive  Works  for  35  loco- 
motives of  the  heavy  Mikado  type,  and 
fifteen  heavy  Mountain  type  passenger  lo- 
comotives. 

The  Duluth  &  Iron  Range  R.  R.  is  in 
the  market  for  eight  locomotives  of  the 
Mikado  type. 

The  Virginian  Railway  is  reported  to  be 
in  the  market  for  several  locomotives  of 
the   Mallet   type. 

The  Denver  &  Rio  Grande  Western 
R.  R.  is  reported  to  have  purchased  ten 
of  the  heavy  freight  locomotives. 

The  Louisville  &  Nashville  has  ordered 
42  Mikado  type  locomotives  from  the 
American  Locomotive  Company.  These 
locomotives  will  have  27  in.  by  32  in. 
cylinders  and  a  total  weight  in  working 
order  of  320,000  lb.  This  road  ordered 
also  8  Mikado  type  locomotive  from  the 
Baldwin    Locomotive   W^orks. 

The  Norfolk  &  Western  has  ordered 
through  Gibbs  &  Hill,  New  York  City, 
from  the  American  Locomotive  Company, 
4  double-unit  electric  locomotives.  These 
locomotives  will  have  a  total  weight  in 
working  order  of  750,000  lb. 

The  Chicago,  Indianapolis  &  Louisville 
has  ordered  4  Mikado  type  and  3  Pacific 
type  locomotives   from  the   American   Lo- 


comotive Company.  The  Mikado  type  will 
have  23  in.  by  28  in.  cylinders  and  a  total 
weight  in  working  order  of  294,000  lb.,  and 
the  Pacific  type  will  have  28  in.  by  30 
in.  cylinders  and  a  total  weight  in  working 
order  of  237,000  lb. 

The  Chicago,  Rock  Island  &  Pacific  is 
inquiring  for  10,  2-10-2  type  locomotives, 
and  contemplates  buying  30  Mikado  type 
and   10  Mountain   type  locomotives. 

The  Northern  Pacific  is  contemplating 
the  purchase  of  a  large  number  of  loco- 
motives, the  number  of  which  is  still  un- 
determined. 

The  Missouri  Pacific  has  ordered  4 
Mountain  type  locomotives  from  the 
.Xmerican  Locomotive  Company. 

The  New  York  Central  R.  R.  is  re- 
piirted  to  have  placed  an  order  with  the 
Rome  Locomotive  &  Machine  Works  for 
repairs  to  50  locomotives. 

McKelvcy  Brothers  of  Holliday.sburg, 
Pa.,  are  reported  to  have  ordered  a  50-ton 
Shay  locomotive  from  the  Lima  Locomo- 
tive  Works. 

The  Norfolk  &  Western  Ry.  has  placed 
an  order  with  the  American  Locomotive 
Co.   for  30   Mallet  type  locomotives. 

The  Te.xas  &  Pacific  Ry.  is  reported  to 
have  placed  an  order  with  the  American 
Locomotive  Co.  for  eight  locomotives  of 
the  Pacific  type  and  eight  switchers. 

The  Northern  Pacific  Ry.  is  said  to  be 
considering  the  purchase  of  a  number  of 
locomotives. 

The  Tavares  &  Gulf  has  ordered  two 
Prairie  type  locomotives  from  the  Ameri- 
can Locomotive  Company.  These  locomo- 
tives will  have  16  in  by  24  in  cylinders 
and  a  total  weight  in  working  order  of 
110.000  lb. 

The  Nashville,  Chattanooga  &  St.  Louis 
R.  R.  is  reported  to  have  placed  an  order 
with  the  Baldwin  Locomotive  Works  for 
seven  locomotives  of  the  Mikado  type. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
is  reported  to  be  considering  the  purchase 
of  100  locomotives. 

The  Chicago,  Rock  Island  &  Pacific  Ry. 
is  in  the  market  for  ten  locomotives  of  the 
Santa  Fe  type,  and  is  also  considering  the 
purchase  of  ten  Mountain  type  and  thirty 
Mikado  type  locomotives. 

The  Chesapeake  &  Ohio  Ry.,  mentioned 
in  last  week's  issue  as  being  in  the  market 
for  50  compound  Mallet  type  locomotives, 
has  ordered  this  equipment  from  the 
.American  Locomotive  Co.,  and  is  inquir- 
ing for  2  Mountain  and  6  Pacific  type 
locomotives. 

The  New  York,  New  Haven  &  Hart- 
ford R.  R.  is  reported  to  be  inquiring  for 
10  Mountain  type  locomotives. 

The  New  York  Central  R.  R.  has  placed 
an  order  w'ith  the  American  Locomotive 
Co.  for  SO  Pacific  type  and  40  Mikado  type 
locomotives. 

The  Great  Northern  is  contemplating  a 
large  order  of  locomotives 


Freight  Cars 

The  Baltimore  &  Ohio  is  inquiring 
for  1,000  steel  hopper  cars  of  55  tons 
capacity. 

The  Bangor  &  Aroostock  is  reported 
to  have  placed  an  order  with  the  American 
Car  and  Foundry  Co.  for  the  repair  of 
3Ci)  freight  cars. 

The  Belt  Railway  of  Chicago  is  in- 
quiring for  150  hopper  cars  of  55  tons 
capacity. 

The  Tennessee,  Alabama  &  Georgia  is 
inquiring  f(ir  25  gondola  cars  of  50  tons 
capacity,  and  25  box  cars  of  40  tons 
capacity. 

The  Canadian  Pacific  has  ordered  250 
refrigerator  cars  from  the  National  Steel 
Car   Corporation. 

The  Jacob  Dold  Packing  Company.  Buf- 
falo, N.  Y.,  will  build  35  refrigerator  cars 
in  its  own  shops. 

The  Wilcox  Company,  Chicago,  111.,  has 
ordered  50  hopper  cars  from  the  Western 
Steel  Car  &  Foundry  Company. 

The  Philadelphia  &  Reading  has  ordered 
100  refrigerator  cars  from  the  American 
Car  &  Foundry  Company. 

The  Texas  Company  has  ordered  five 
tank  cars  of  500  gallons  capacity  from 
the  Pennsylvania  Tank  Car  Company. 

The  Warner  Sugar  Refining  Company, 
New  York,  has  ordered  from  the  Miranda 
Sugar  Company,  150  cane  cars  of  30  tons 
capacity  from  the  Magor  Car  Corporation. 

The  Chesapeake  &  Ohio  has  ordered  50 
refrigerator  cars  of  40  tons  capacity  from 
the  American  Car  &  Foundry  Company 
which  will  be  built  at  the  company's 
Berwick,  Pa.,  plant. 

The  Atlantic  Coast  Line  R.  R.  is  mak- 
ing inquiry   for  2,000  40-ton  box  cars. 

The  Manati  Sugar  Company,  New  York, 
has  ordered  SO  cane  cars  from  the  Magor 
Car  Corporation. 

The  Chicago,  Indianapolis  &  Louisville 
has  ordered  300  composite  gondola  cars  of 
50  tons  capacity  from  the  Pullman  Com- 
pany. 

The  Mathieson  Alkali  Works,  N.  Y., 
has  ordered  from  the  General  American 
Tank  Car  Corporation,  20  tank  cars  of 
15  tons  capacity  for  carrying  liquid 
chlorine. 

The  Texas  &  Pacific  has  placed  an 
order  with  the  American  Car  &  Foundry 
Company  for  150  10,000-gal.  tank  cars  of 
50  tons  capacity. 

The  Czarnikow  Rionda  Company,  New 
York  City,  N.  Y.,  has  ordered  40  cane 
cars  of  30  tons  capacity  from  the  Magor 
Car   Corporation. 

The  St.  Louis-San  Francisco  Ry.  has 
placed  an  order  with  the  American  Car 
&  Foundry  Co.,  for  1,000  55-ton  hopper 
car  bodies. 

The  W'est  Virginia  Pulp  &  Paper  Co., 
has  placed  an  order  with  the  Western 
Steel  Car  &  Foundry  Co.,  for  ten  box 
cars. 

The  Western  Pacific  R.  R.  is  reported 
to  be  in  the  market  for  100  gondola  cars. 
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The  Elgin,  Joliet  &  Eastern  Ry.  is  said 
to  be  in  the  market  for  200  steel  gondola 
cars  of  SOO  tons  capacity. 

The  Northern  Pacific  Ry.  is  reported  to 
have  placed  an  order  with  the  Western 
Steel  Car  &  Foundry  Co.  for  1,000  steel 
center  constructions. 

The  Union  Pacific  is  inquiring  for  SO 
caboose  cars. 

The  Western  Pacific  is  inquiring  for 
100  gondola  cars. 

The  Atlantic  Coast  Line  is  inquiring  for 
2,000  box  cars  of  40  tons  capacity. 

The  Wabash  is  inquiring  for  repairs  to 
300  stock  cars.  250  automobile  cars  and 
500  box  cars. 

The  Bethlehem  Chile  Iron  Mines  Com- 
pany is  now  inquiring  for  20  SO-tons 
special   hopper   ore   cars. 

The  Chile  Exploration  Company,  New 
York  City,  is  inquiring  for  from  20  to  25 
hopper  bottom  dumping  ore  cars  for  e.x- 
port.  These  cars  are  to  have  a  capacity 
of  50  tons. 

The  Pacific  Electric  reported  as  inquir- 
ing for  200  dump  cars  of  50  tons  capacity 
has  ordered  same  from  the  American  Car 
&  Fsundry  Co. 

The  St.  Louis-San  Francisco  Ry.  has 
placed  orders  as  follows :  500  hopper  cars 
to  the  Pullman  Co.,  1,000  hopper  cars  to 
the  Chickasaw  Shipbuilding  &  Car  Co., 
1,500  box  cars  to  the  American  Car  & 
Foundry  Co.,  and  300  stock  cars  to  the 
Mt.  Vernon  Car  Manufacturing  Co. 

The  Pittsburgh  Shawmut  &  Northern 
R.  R.  is  in  the  market  for  200  stock  cars 
of  30  tons  capacity,  and  50  box  cars  of 
40  tons  capacity. 

The  Schenectady  Varnish  Company, 
Schenectady,  N.  Y.,  has  ordered  one  tank 
car  of  8,000  gallons  capacity  from  the 
Standard  Tank  Car  Company. 

The  Central  of  Georgia  has  ordered  100 
cars  of  40  tons  capacity  from  the  Vir- 
ginia Bridge  &  Iron  Company. 

The  Cincinnati,  Indianapolis  &  Western 
is  inquiring  for  from  20O  to  300  high  side 
gondola  cars  of  SO  tons  capacity. 

The  American  Oil  Company,  Baltimore. 
Md.,  has  ordered  5  tank  cars  of  10,000 
gallons  capacity  from  the  Standard  Tank 
Car  Company. 

The  Phillips  Petroleum  Company, 
Bartlesville,  Okla.,  has  ordered  75  in- 
sulated tank  cars  of  8.000  gallons  ca- 
pacity from  the  Standard  Tank  Car  Com- 
pany. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
has  issued  inquiries  for  SO  caboose  cars. 
The  Great  Northern  is  inquiring  for 
100  tank  cars,  new  or  second  of  12,000 
gallons  or  less  capacity  for  carrying  fuel 
oil.  The  company  is  also  considering  the 
question  of  leasing  100  tank  cars. 

The  Central  of  Georgia  Ry.  is  reported 
to  have  placed  an  order  with  the  Virginia 
Bridge  &  Iron  Co.,  for  one  hundred  flat 
cars  of  40  tons  capacity. 


The  New  York,  New  Haven  &  Hart- 
ford R.  R.  has  placed  an  order  with  the 
Keith  Car  &  Manufacturing  Co.  for  six 
caboose   cars. 

The  Illinois  Central  R.  R.  has  placed 
an  order  with  the  American  Car  and 
Foundry  Co.,  for  75  caboose  cars. 

CTiicago  &  North  Western  is  inquiring 
for  800  gondola  cars  and  200  flat  cars. 

The  Crank  Trunk  is  inquiring  for  2,000 
automobile  cars,  4,000  box  cars  and  700 
refrigerators. 

The  New  York  Central  is  having  gen- 
eral repairs  made  to  200  stock  cars  at 
the  shops  of  the  Streator  Car  Company. 

The  Grey  Steel  Products  Company,  New 
York,  has  ordered  2  steel  hopper  cars  of 
55  tons  capacity  from  the  Pressed  Steel 
Car  Company. 

The  General  Petroleum  Corporation, 
Los  Angeles,  Calif.,  has  ordered  three  in- 
sulated tank  cars  of  10,000  gallons  ca- 
pacity from  the  Pennsylvania  Tank  Car 
Company. 

The  Grand  Trunk  has  ordered  250  re- 
frigerator cars  frorti  the  American  Car 
and  Foundry  Company. 

The  Maine  Central  is  inquiring  for  350 
single  sheathed  box  cars,  150  rack  cars 
and  10  produce  cars  all  to  be  of  40  tons 
capacity  and  50  general  service  cars  of 
30  tons   capacity. 

Passenger  Cars 
The  National  Railways  of  Mexico  have 
ordered   5   first-class   and    10   second-class 
narrow  gage  passenger  coaches   from  the 
Pullman   Co. 

The  United  States  Bureau  of  Mines  has 
ordered  2  rescue  cars  from  the  American 
Car  &  Foundry  Company. 

The  Long  Island  contemplates  inquiring 
soon  for  90  steel  passenger  coaches,  80  of 
the  cars  are  for  electric  service  and  10 
for  steam  engine. 

The  Chicago  Elevated  Railways  con- 
template the  purchase  of  100  steel  pas- 
senger coaches. 

The  Chicago,  Indianapolis  &  Louisville 
has  placed  an  order  with  the  PuUman 
Company  for  4  passenger  coaches. 

The  Chicago  &  Eastern  Illinois  is  in- 
quiring for  17  70-ft.  steel  baggage  cars. 
The  Graysonia,  Nashville  &  Ashdown, 
successor  in  part  to  the  Memphis,  Dallas 
&  Gulf,  contemplates  the  purchase  of  pas- 
senger, express  and  baggage  motor  car 
equipment. 

The  Atlantic  Coast  Line  has  ordered  25 
steel  express  cars  and  25  steel  coaches 
from  the  Bethlehem  Shipbuilding  Corpora- 
tion. 

The  Chicago  &  Eastern  Illinois  Ry.,  are 
in  the  market  for  17  baggage  cars  from 
the  Pullman   Company. 

The  Mexican  Government  Postal  Ser- 
vice is  in  the  market  for  30  40-ft.  mail 
cars. 

The  Tennessee  Central  Ry.  has  placed 
an  order  with  the  Bethlehem  Shipbuilding 


Corporation  for  3  combination  mail  and 
baggage  cars,  3  combination  coaches,  and 
3  steel  coaches. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
is  reported  to  have  placed  an  order  with 
the  Pullman  Company  for  8  library  cars. 


New   Shop   and   Other   Buildings 

The  Illinois  Central  has  awarded  con- 
tracts for  the  construction  of  water  treat- 
ing plants  at  Matteson,  Galena,  Amboy, 
111.,  Fort  Dodge  and  Council  Bluffs,  la., 
to  Joseph  E.  Nelson  &  Sons  Chicago. 
Contracts  have  also  been  awarded  to  the 
Railroad  Water  &  Coal  Handling  Com- 
pany, Chicago,  for  the  construction  of 
water  treating  plants  at  Wall  Lake,  Logan, 
Rockwell  City  and  Denison,  la.  This 
company  has  also  awarded  a  contract  for 
the  rebuilding  of  twelve  water  treating 
plants  to  the  International  Filter  Com- 
pany, Chicago. 

The  Missouri  Pacific  is  asking  for  bids 
for  the  construction  of  a  car  repair  shop 
at  Kansas  City,  Mo. 

The  Atchison,  Topeka  &  Santa  Fe  has 
awarded  a  contract  for  a  new  repair  shop 
at  Waynoka,  Okla.,  to  E.  Ware,  El  Paso, 
Tex. 

The  Lake  Superior  &  Ishpeming  will 
construct  a  steel  repair  shop,  a  paint  and 
coach  shop  and  a  woodmill  at  Marquette, 
Mich.  It  is  estimated  that  the  cost  of 
these  improvements  will  be  $250,000. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
is  to  have  awarded  a  contract  to  the 
Stearns-Rogers  Co.  of  Denver,  Colo.,  for 
the   construction  of   shop  improvements. 

The  Pennsylvania  Railroad  is  reported 
to  be  planning  the  construction  of  a  new 
shop  at  Enola,  Pa.,  for  the  repair  of  car 
wheels.  This  company  is  also  said  to 
have  plans  luider  way  for  the  construc- 
tion of  five  or  more  new  engine  houses 
with  repair  shops  on  sites  to  be  selected 
in   the   state  of   Pennsylvania. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  has  awarded  a  contract  to  Smith 
&  Vandanaker,  St.  Paul,  Minn.,  for  the 
construction  of  a  20-stall  roundhouse  at 
Gladstone,   Mich. 

The  Norwalk  Iron  Works  Company, 
South  Norwalk,  Conn.,  has  been  consol- 
idated with  the  Automatic  Carbonic  Ma- 
chine Company  of  Peoria,  III.  The  plant 
and  equipment  of  the  latter  company  has 
been  moved  to  South  Norwalk. 

The  Pennsylvania  has  awarded  a  con- 
tract to  Meredith  &  McVaugh,  Detroit, 
for  the  paving  of  the  driveways  of  the 
Summit  street  yard.  The  principal  engine 
house,  which  will  serve  both  passenger 
and  freight  locomotives,  will  he  built  by 
the  Pere  Marquette  for  the  Pennsylvania 
at  Nineteenth  street  and  will  cost  approx- 
imately $1,000,000,  including  a  turntable, 
water  tank,  coaling  station  and  other 
buildings. 
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Items  of  Personal  Interest 


Bert  C.  Walling  has  been  made  round- 
house foreman  of  the  Rock  Island  at 
Pratt,  Kan. 

G.  W.  King  has  been  made  assistant  car 
foreman  of  the  Rock  Island  shops  at 
Pratt,  Kan. 

X.  B.  Garrett  has  been  appointed  mas- 
ter mechanic  of  the  Mobile  &  Ohio,  wiih 
headquarters  at  Tuscaloosa,  .Ma. 

F.  Bennett  has  been  appointed  assistant 
locomotive  foreman  of  the  Canadian 
Pacific  at   London,   Ont.,   Canada. 

E.  E.  Machovec  has  been  appointed 
mechanical  superintendent  of  the  Atchison, 
Topeka   &  Santa   Fe  at  Amarillo,   Texas. 

W.  J.  McKay  has  been  appointed  as- 
sistant locomotive  foreman  of  the  Cana- 
dian   Pacific    at    Chapleau,    Ont.,    Canada. 

R.  W.  Harrison,  master  mechanic  of 
the  Atchison,  Topeka  &  Santa  Fe,  has 
been  transferred  from  Chanute  to  Ar- 
gentine, Kansas. 

Pell  W.  Foster  has  been  appointed  New 
England  district  manager  of  the  Power 
Specialty  Company,  with  headquarters  at 
Boston,  Mass. 

W.  H.  Finley,  president  of  the  Chicago 
&  Northwestern  Railway,  has  also  been 
elected  president  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  Railway,  a  subsi- 
diary of  the  Chicago  &  Northwestern.  Mr. 
Finley  succeeds  James  T.  Clark,  who  died 
September  8. 

Robert  Collett  has  been  appointed  super- 
intendent of  fuel  and  locomotive  perform- 
ance of  the  New  York  Central  Railroad, 
with  headquarters  at  New  York.  Mr. 
Collett  will  have  charge  of  fuel  conserva- 
tion and  inspection  and  such  other  duties 
as  may  be  assigned  to  him  in  connection 
with  locomotive  performance. 

George  Kefer  has  been  appointed  pur- 
chasing agent  of  the  Long  Island,  with 
headquarters  at  Jamaica,  Long  Island,  N. 
Y.  Mr.  Kefer  entered  the  employ  of  the 
road  in  1885  and  occupied  clerical  posi- 
tions until  1889,  when  he  was  made  chief 
clerk  to  the  purchasing,  in  which  capacity 
he  served  for  33  years,  until  his  recent 
promotion. 

F.  P.  Wilson  has  been  appointed  erect- 
ing shop  foreman  of  the  Chicago,  Rock 
Island  and  Pacific  at  Harton,  Kansas. 
Other  appointments  on  this  road  and  at 
this  point  are :  J.  K.  Norton,  master 
blacksmith ;  F.  Schoenberger,  master 
boiler  maker ;  F.  J.  Heath,  car  foreman ; 
William  Beddow,  locomotive  shop  fore- 
man ;  J.  J.  Kunis,  painter  foreman ;  and 
J.   W.   Garrison. 

H.  H.  Stephens,  mechanical  superin- 
tendent of  the  Southern  lines  of  the  West- 
ern District  of  the  Atchinson,  Topeka  & 
Santa  Fe,  with  headquarters  at  Amarillo, 
Tex.,    has    been    appointed    superintendent 


of  shops  at  Topeka,  Kan.,  to  succeed  W. 
B.  Deveny,  deceased.  E.  E.  Machovec, 
division  master  mechanic,  with  headquar- 
ters at  Argentine.  Kan.,  has  been  pro- 
moted to  mechanical  superintendent  of  the 
Southern  lines  of  the  Western  District, 
with  headquarters  at  Amarillo,  Texas,  to 
succeed  Mr.  Stephens.  W.  R.  Harrison, 
master  mechanic,  with  headquarters  at 
Chanute,  Kan.,  has  been  transferred  to  Ar- 
gentine, Kan.,  in  place  of  Mr.  Machovec. 
G.  F.  Tier,  general  foreman  of  Emporia, 
Kan.,  has  been  promoted  to  master  me- 
chanic, with  headquarters  at  Chanute,  in 
place  of  Mr.  Harrison. 

A.    W.    Donop,    formerly    Pacific    Coast 
District  Manager,  has  been  made  District 


A.  W   DONOP 

Manager  Railway  Department,  U.  S.  Light 
&  Heat  Corporation,  with  headquarters  at 
1402-04  Railway  Exchange,  Chicago,  111. 

Mr.  Donop  has  been  identified  with  elec- 
tric car  lighting  since  its  inception,  having 
operated  and  maintained  some  of  the  orig- 
inal head-end  equipments  on  Pullman  cars. 
Later  he  joined  the  Pennsylvania  Lines' 
East  force  when  that  road  established  a  car- 
lighting  maintenance  department.  After- 
wards, in  the  order  named,  he  was  con- 
nected with  the  Gould  Storage  Battery 
Company,  the  Lehigh  Valley  Railroad,  in 
charge  of  car  lighting,  and  in  1907  entered 
the  service  of  the  United  States  Lighting 
and  Heating  Corporation,  which  later  be- 
came the  U.  S.  Light  &  Heat  Corporation. 
As  Chief  Inspector  and  Travelling  Engi- 
neer his  duties  took  him  to  all  parts  of  the 
L^nited  States  and  Canada,  as  well  as  to 
Mexico  and  South  America,  thus  giving 
Mr.  Donop  a  wide  acquaintance  through- 
out the  railroad  field. 

The  .\merican  Flexible  Bolt  Company 
announces  a  complete  reorganization  with 


general  offices  at  Zelicnople,  Pa.  The  re- 
organized company  retains  the  original 
diartcr,  but  has  added  additional  working 
capital.  There  is  also  a  complete  change 
in  the  board  of  directors.  Stephen  Robin- 
son, Jr.,  is  now  president  and  in  charge  of 
sales ;  H.  T.  Frauenheim,  vice-president ; 
Charles  A.  Seley,  consulting  engineer  and 
district  representative  at  Chicago ;  J.  A. 
Trainor,  Eastern  district  representative;  L. 
\V.  Widmcier.  Cleveland  district  repre- 
sentative ;  W.  S.  Murrian  &  Co.,  Southern 
District  representative;  E.  F.  Boyle,  West- 
ern District  representative ;  H.  G.  Doran 
&  Co.,  Chicago  representative;  W.  F.  Hea- 
cock,  Chicago  representative.  The  plant 
management  will  be  under  the  supervision 
of  L.  Finegan,  formerly  shop  superinten- 
dent. Mount  Clare  shops,  Baltimore  & 
Ohio.  The  purchasing  will  be  handled  by 
James  F.  McGann  at  Zelienople,  Pa. 

W.  S.  Rugg,  assistant  to  the  vice-presi- 
dent, has  been  appointed  general  manager 
of  sales  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  The  appoint- 
ment, which  was  announced  by  Vice-Presi- 
dent H.  D.  Shute,  takes  effect  immediately. 
The  position  of  general  sales  manager  is 
a  new  one  in  the  Westinghouse  Electric 
Company  and  Mr.  Rugg's  appointment  to 
the  post  is  in  recognition  of  his  broad  ex- 
perience in  the  electrical  industry  and  his 
capabilities  in  sales  work,  in  which  he  has 
been  engaged  for  many  years. 

Mr.  Rugg  was  born  in  Broadhead,  Wis., 
and  graduated  from  Cornell  University. 
He  became  identified  with  the  Westing- 
house Electric  &  Manufacturing  Company 
in  1892  and  three  years  later  was  trans- 
ferred from  Pittsburgh  to  the  Chicago 
office  as  district  office  engineer. 

In  1901,  Mr.  Rugg  was  transferred  to 
the  New  York  office  as  special  sales  engi- 
neer, and  in  1909  was  made  manager  of 
that  office.  In  1917,  he  was  transferred  to 
the  East  Pittsburgh  works  and  made  man- 
ager of  the  railway  department.  Shortly 
after  he  became  manager  of  the  marine 
department  also.  During  his  administra- 
tion of  the  railway  department,  started 
when  the  industry,  due  to  the  war,  was  at 
its  lowest  ebb.  the  most  constructive  work 
of  the  department  of  any  previous  period 
was  accomplished.  His  success  in  the  rail- 
way department  resulted  in  his  promotion 
in  1920  to  assistant  to  Vice-President 
Shute,  in  charge  of  sales.  His  duties  in 
this  position  gave  him  special  jurisdiction 
over  negotiations  and  district  office  per- 
sonnel and  especially  fitted  him  for  the 
general  sales  managership.  Mr.  .Rugg  is  a 
member  of  the  .\merican  Institute  of  Elec- 
trical Engineers,  the  National  Electric 
Light  Association,  the  American  Electric 
Railway  Association,  the  Franklin  Insti- 
tute, the  American  Association  for  the 
.Advancement   of    Science    and    the    Engi- 
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neers'  Club  of  New  York.     He  resides  at 
the  •University  Club,  Pittsburgh. 


OBITUARY 


Robert  Quayle 

Robert  Quayle  formerly  general  super- 
intendent of  motive  power  and  machinery 
of  the  Chicago  &  Northwestern,  died  at 
his  home  in  Oak  Park,  111.,  on  September 
13.  Mr.  Quayle  retired  on  April  30,  1922, 
after  54  years'  continuous  service  with  the 
Chicago  &  Northwestern.  He  came  to 
this  country  from  the  Isle  of  Man  in  1868 
and  settled  in  Chicago.  He  served  his 
machinist  apprenticeship,  became  a  jour- 
neyman, and  in  1877  was  promoted  to  as- 
sistant foreman  of  the  Chicago  shops.  In 
1880  he  was  given  charge  of  the  main- 
tenance of  machinery,  and  continued  in 
this  capacity  until  1885,  when  he  was  ap- 
pointed master  mechanic  of  all  lines  m 
Iowa.  Mr.  Quayle  was  made  general  mas- 
ter mechanic  of  the  Milwaukee,  Lake  Shore 
&  Western  Railway  in  1891,  this  road 
being  absorbed  by  the  Chicago  &  North- 
western in  1894.  While  serving  in  this 
capacity  at  Kaukauna,  Wis.,  Mr.  Quayle 
constructed  the  first  locomotive  testing 
plant,  and  as  chairman  of  the  Master  Me- 
chanics' Association  Locomotive  Front 
End  Committee,  he  and  his  committee  pub- 
lished a  report  that  has  been  considered  a 
classic  in  that  line  of  research.  In  1894 
he  was  appointed  superintendent  of  mo- 
tive power  and  machinery  of  the  Chicago 
&  Northwestern,  with  headquarters  at 
Oiicago.  He  was  made  general  superin- 
tendent of  motive  power  and  car  depart- 
ments in  1913,  and  in  1920  was  appointed 
general  superintendent  of  motive  power 
and  machinery. 

Frederick  W.  Cooke 

Frederick  W.  Cooke,  who  was  general 
manager  of  the  Cooke  Locomotive  Works 
until  1914.  died  on  August  30  at  his  sum- 
mer home,  Quogue,  Long  Island,  at  the 
age  of  62.  He  was  a  graduate  of  Stevens 
Institute.  His  father,  John  Cooke,  was 
the  founder  of  the  Cooke  Locomotive 
Works,  now  a  part  of  the  American  Lo- 
comotive Company. 

John  H.  Flagler 

John  H.  Flagler,  who  organized  the  Na- 
tional Tube  Company  and  served  as  its 
president  until  it  was  merged  with  the 
United  States  Steel  Corporation,  died  on 
September  8  at  his  country  home  in  Green- 
wich, Conn. 


U.  S.  Safety  Appliances  Handbook 

A  new  edition  of  the  Safety  Appliance 
Handbook,  first  published  by  the  Master 
Carbuilders'  Association  in  1915,  has  just 
been  issued  by  the  Mechanical  Division  of 
the  American  Railway  Association.  It 
contains  the  latest  amendments  and  rulings 
of  the  United  States  Safety  Appliances 
for  all  classes  of  locomotives  and  cars. 
Members  and  others  may  secure  copies 
through  V.  R.  Hawthorne,  Secretary,  Me- 
chanical Division,  American  Railway  As- 
sociation, 431  South  Dearborn  street, 
Chicago,  111. 


W.  B.  Deveny 

W.  B.  Deveny,  superintendent  of  shops 
of  the  Atchinson,  Topeka  &  Santa  Fe  Rail- 
way, with  headquarters  at  Topeka,  Kan., 
died  August  22  as  the  result  of  an  auto- 
mobile accident. 


Locomotive    Injectors 

William  Sellers  &  Co.,  Inc.,  Philadel- 
phia, Pa.,  has  recently  issued  a  new 
catalogue  of  95  pages,  in  which  is  de- 
scribed and  illustrated  their  line  of  in- 
jectors and  boiler  attachments.  The  re- 
sults of  high  pressure  steam  tests  of  a 
No.  10!/2,  Class  N,  improved  self  acting 
injector,  and  also  injector  maintenance 
and  repair  hints. 


New   Flood   and   Searchlight  Catalogue 

The  Pyle  National  Company,  Chicago, 
has  recently  issued  supplement  2,  of 
catalogue  101,  illustrating  and  describing  a 
series  of  flood  lights  and  searchlights 
adapted  to  the  lighting  of  yards,  loading 
platforms,  locomotive  coaling  operations 
and  construction  work  and  general  round- 
house illumination.  The  bulletin  includes 
a  list  of  parts  for  this  equipment  and 
presents  illustrations  to  show  the  applica- 
tion of  the  lights  to  various  kinds  of 
night   work. 


New  Slack  Adjuster  Catalogue 

Gould  Coupler  Company,  New  York,  N. 
Y.,  and  Chicago,  111.,  have  just  issued  their 
second  edition  catalogue  on  Gould  Univer- 
sal .\utoniatic  Slack  Adjusters  (Sauvage 
Patents).  This  edition  contains  illustra- 
tions and  descriptive  matter  of  the  different 
electric  railway  type  slack  adjusters  manu- 
factured by  the  company.  The  steam  rail- 
road types  are  not  dealt  with  in  this  issue. 


crease  of  about  45  per  cent.  Loadings  of 
ore  show  an  increase  of  88  per  cent.,  the 
figures  being  18,376  in  1921  and  34,472  in 
this  year.  General  merchandise  loadings 
and  miscellaneous  freight  show  slight  in- 
creases, but  these  are  not  comparable  to 
the  increases  in  grain,  live  stock,  forest 
products  and  ore  loadings. 


Northwestern   Roads    Exceptionally 
Busy 

Railroads  of  the  Northwestern  district, 
commonly  known  as  the  "grain  carriers," 
besides  carrying  about  20  per  cent  more 
grain  than  last  year,  are  hauling  a  con- 
siderable increase  in  most  other  commodi- 
ties. This  is  seen  in  a  detailed  report  of 
the  loadings  for  the  week  ending  Septem- 
ber 16,  this  year  and  last,  compiled  by 
the  American  Railway  Association.  In 
1921  these  roads  loaded  15,742  cars  with 
grain  and  in  1922,  18,928,  an  increase  of 
3,186  cars,  or  20  per  cent. 

There  was  a  large  increase  in  the  num- 
ber of  cars  loaded  with  forest  products, 
the  figures  being  in  1921  11,131  cars,  com- 
pared with   16,049  cars  in  1922,  or  an  in- 


New   Type   of    Sleeper   in   Western 
Service 

The  Atchison,  Topeka  and  Santa  Fe 
Railroad  sleeping  cars  constructed  with 
seven  rooms  to  each  car,  each  room  ac- 
commodating five  persons,  will  be  placed 
in  service.  There  will  be  eighteen  of  the 
new  style  cars.  Each  room  will  contain  a 
lower  and  an  upper  double  berth  and  a  day 
lounge  and  bed,  with  full  lavatory  equip- 
ment. 


DIAMOND  STEEL  EHERT 

For  Grinding    In   Steam   and  Air  Jeinta 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Neceaalty 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.  8.   A. 


GEO.  P.  NICHOLS  A  ERG. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


For  Testing  and    Washing 
Locomotive  Boilers 


Rue  Boiler  Washer 
and  Tester 

SEND   FOR  CATALOGUE 

Rue   Manufacturing  Co. 

228  Chen7  Street        Philadelphia,  Pa. 

Maoafacturera  of  Injector*.  BJecton, 

Boiler   Waehera   and  Teeters,    Botler  Obeeka, 

Cheek  ValTei. 


DUNER 
CAR    CLOSETS 

DUNER    CO. 
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Where  Soviet  Locomotives  Are  Built 

Nydquist  and  Holm  Establishment  of  Sweden 
to  Build  1,000  Locomotives  of  the  0-10-0  Type 


One  of  Sweden's  modern  industrial 
plants,  in  which  the  whole  country  is  great- 
ly interested  just  now,  is  the  Nydquist  and 
Holm  establishment  at  TroUhattan,  near 
the  west  coast  of  Sweden.  It  is  here  that 
locomotives  are  being  built  for  the  Russian 
Soviet  Government.  When  the  Soviet  Gov- 
ernment in  1921  set  about  trying  to  rebuild 


1921  an  engine  shop,  a  forge,  an  assembling 
department,  and  storehouses  with  a  total 
area  of  17,200  square  metres  were  erected. 
The  entire  area  of  the  workshops  at  present 
amounts  to  160,000  square  metres,  about  30 
per  cent  of  which  is  actually  covered  by 
buildings.  In  addition  to  extending  its 
workshops,   the   company    has   bought   200 


employed     there     at     the     present     time. 

The  delivery  of  the  Russian  locomotives 
began  in  August,  1921,  and  before  the  close 
of  the  year  fifty  engines  of  the  contracted 
type  had  been  completed.  This  year  200 
will  be  delivered,  and  in  1923,  1924  and 
1925  the  number  will  be  raised  to  250. 

The     TroUhattan     Machine     Shop     was 


LOCOMOXn'E   ERECTING   SIIOI-,    N\DiJUIST   &   HOLM.       TROLLHATTAN,  SWEDEN 


its  transportation  system,  it  ordered  1,000 
freight  engines  of  the  0-10-0  type,  with  a 
service  weight  of  132  tons  from  Nydquist 
and  Holm. 

To  execute  this  order  within  the  stipu- 
lated period,  four  and  a  half  years,  the 
shops  had  to  be  extended  considerably.     In 


working  machines,  many  of  them  of 
.\merican  make,  the  intention  being  to  in- 
crease the  capacity  of  production  from  50 
to  250  locomotives  a  year.  For  a  capacity 
of  250  engines  a  year  the  number  of  em- 
ployes is  expected  to  be  3.500  persons, 
though    there    are    only    about    2,500    men 


founded  in  1847  by  the  engineers  Nyd- 
qu'st.  Holm  and  Lidstrom,  chiefly  for  the 
manufacture  of  water-turbines,  steam  en- 
gines, threshing  mills  and  other  agricul- 
tural machinery. 

In  the  '50s  the  first  locomobile  was  con- 
structed and   in   1865   the   first  locomotive 
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left  the  shop.  The  manufacture  of  loco- 
motives was  developed  more  and  more  and 
gradually  became  the  specialty  of  the 
workshop.  Thus  the  hundredth  locomo- 
tive was  delivered  in  1878,  the  live  hun- 
dredth in  1897  and  the  thousandth  in  1912. 
Besides  being  delivered  to  Swedish  rail- 
ways, locomotives  have  been  delivered  to 
Norway,  Denmark  and  Finland. 

Besides  the  construction  of  locomotives, 
a  large  number  of  pump  stations  for  water- 
works, gas  engines,  with  the  necessary 
gas  works,  tool  machines,  pneumatic  ham- 
mers, compressors  and  also  a  number  of 
special  machines  for  the  manufacture  of 
locomotives,  rotating  snow-plows  and  ap- 
paratus for  impregnating  sleepers  have 
been  turned  out. 

During  late  years  the  manufacture  of 
turbines  has  been  carried  on  on  a  large 
scale.  From  1909  to  1918  have  been  de- 
livered, inter  alia,  for  the  account  of  the 
Swedish  State  to  the  electric  power  sta- 
tion.,   at    Trollhattan   and    Porjus    11    tur- 


Russia  is  forcing  the  Soviets  to  make  heavy 
retrenchments  in  its  plans  to  rehabilitate 
the  Russian  railroad  system.  It  seems  to 
be  a  question  as  to  which  will  be  finished 
first,  the  Swedish  locomotives  for  Russia, 
or  the  Russian  gold  supply.  The  Swedes 
hope  it  will  be  the  former. 


Construction  of    Locomotives   in    Spain 

\  recent  article  in  the  Revista  Mincra, 
Mctalurgica  y  dc  Ingenieria  brings  up  the 
question  of  Spain's  great  need  of  rolling 
stock  for  her  railways,  especially  locomo- 
tives, and  the  desirability  of  supplying 
these  by  the  national  industries.  It  is 
pointed  out  that  the  expenditures  of  the 
Spanish  .Railways  in  traction  and  material 
represent  more  than  half  of  the  total  cost 
of  the  operation  of  the  railroads,  the  cost 
of  fuel,  conducting  operation  and  repairs 
being  especially  heavy.  It  is  estimated 
that  about  800  new  locomotives  are  needed, 
as  the  majority  of  the  old  ones  are  prac- 


LOCOMOTIVE  SHOPS  NVDOUIST   &   HOLM    ERIXTEU  IN    1921 


bines  varying  between  12,500  and  18,000 
h.  p.  A  number  of  turbines  have  also  been 
delivered  to  various  power  establishments 
in  Norway  and  Finland. 

In  1918  the  firm  was  reconstructed  into 
a  Umited  company,  and  in  connection  there- 
with the  workshops  were  considerably  ex- 
tended. 

The  Nydquist  and  Holm  works  are 
situated  on  the  Trollhattan  Canal,  seventy 
kilometres  from  Gothenburg  harbor,  and 
this  canal,  which  was  widened  in  1916, 
permits  vessels  of  about  2,500  loading  ca- 
pacity to  load  at  the  Nydquist  and  Holm 
quay.  This  quay  has  been  fitted  with  a 
special  crane  of  eighty  tons  lifting  power 
for  loading  locomotives.  The  shops  get 
their  power  from  the  Swedish  Govern- 
ment's water  power  station  at  Trollhattan, 
which  develops  165.000  horse  power. 

Recently  the  Soviet  reduced  the  number 
of  locomotives  ordered  from  Nydquist  and 
Holm,  following  some  negotiations  with  re- 
gard to  payments,  which  are  made  in  gold. 
Evidemly  the  diminishing  gold   supply   of 


tically  beyond  the  possibilities  of  being  re- 
paired. 

The  article  regrets  that  the  building  of 
these  locomotives  will  go  to  foreign  manu- 
facturers while  the  work  might  be  done  by 
Spanish  industries  if  they  were  equipped 
with  the  proper  facilities.  It  then  goes  on 
to  urge  the  nationalization  of  locomotive 
construction  in  Spain,  not  only  as  of 
financial  advantage  to  the  country,  but  as 
a  policy  of  economic  independence,  for  any 
country  with  political  and  economic  self- 
sufficiency  should  control  so  essential  an 
element  of  its  economic  life  as  adequate 
transportation  facilities  and  material. 

It  is  thought  that  there  is  some  special 
type  of  locomotive  that  is  best  suited  to 
the  Spanish  railroads,  but  as  to  what  it 
should  be  only  a  vague  outline  is  given. 
.\  vigorous  critism  is  launched  against  the 
locomotive  having  a  weight  of  33.000  lbs. 
per  axle  and  a  total  of  about  4,000  lbs. 
per  lineal  foot,  and  the  use  of  heavier 
locomotives  with  55,000  lbs.  on  each  axle 
and   weighing  6,7000   lbs.   per   lineal    foot 


is  advocated  for  eventual  adoption.  But 
in  view  of  the  impossibility  of  immediate 
reinforcement  of  bridges,  roadbed  and 
car  couplings,  it  would  be  best  to  adopt 
present  types  to  actual  conditions.  Pres- 
ent traffic  conditions  indicate  that  the  best 
results  would  be  obtained  with  weights  of 
from  120,000  to  180,000  lbs.  on  drivers  and 
with  a  limitation  to  four  coupled  axles. 
In  order  that  the  locomotives  might  draw 
passenger  trains  at  the  rate  of  apr 
proximately  50  miles  per  hour,  they 
should  be  bogie-engines,  which  would  give 
a  total  weight  of  about  85  tons  with 
1,700  h.p. 

The  fire-box  should  be  as  large  as  pos- 
sible compatible  with  the  gauge  and  the 
ability  of  the  firemen  to  place  the  fuel  and 
should  be  capable  of  using  coal  of  a 
medium  calorific  power ;  they  should  de- 
velop a  superheat  of  300°.  Under  which 
conditions  it  would  not  be  necessary  to 
raise  the  pressure  to  more  than  195  or 
225  lbs.  per  sq.  in.,  and  for  express  trains 
they  should  be  compounded  or  with  three 
cylinders  with  cranks  set  at  120°. 

Finally,  it  is  advocated,  as  an  indis- 
pensable factor  in  the  nationalization  of 
t'.ie  locomotive  construction  industry,  that 
there  be  close  co-operation  between  the 
railways  and  the  constructors  and  the  in- 
tervention of  the  State.  It  is  pointed  out 
that  up  to  the  present  the  railways  have 
not  shown  any  marked  tendency  towards 
favoring  the  nationalization  of  this  in- 
dustry, probably  in  the  fear  that  national 
construction  would  be  more  expensive  than 
the  foreign  product ;  in  addition  to  which, 
they  have  made  no  effort  to  standardize. 

The  Spanish  government  has  no  fixed 
policy  in  this  regard,  but  it  is  urged  that 
it  should  follow  the  policy  of  France  and 
compel  the  railways  to  buy  their  equip- 
ment and  material  in  Spain,  by  establishing 
an  agreement  with  industrial  enterprises, 
with  State  supervision  in  the  regulation  of 
prices.  

International     Railway     Conference     at 
Berne 

Invitations  have  been  addressed  by  the 
Federal  Council  to  the  States  which  are 
members  of  the  International  Union  for 
Railway  Transportation,  as  well  as  to  some 
States  which  are  not  members — notably 
Spain,  Esthonia,  Finland,  Portugal, 
Czechoslovakia — and  to  the  Saar  Commis- 
sion to  meet  at  Berne  on  May  1,  1923. 
This  conference,  which  will  discuss  vari- 
ous plans  of  revision,  was  originally  called 
for  the  spring  of  1915,  but  owing  to  the 
war  a  postponement  was  necessary. 

The  Federal  Council  has  submitted  to 
the  interested  governments  a  number  of 
projects  concerning  the  proposed  work  of 
the  conference,  including  revision  of  the 
international  convention  on  freight,  traffic 
and  amendments  to  the  provisions  govern- 
ing the  transportation  of  passengers  and 
baggage.  The  States  were  also  requested 
to  inform  the  Federal  Council  of  any 
amendments  which  they  desired  to  propose. 
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Performance  Record  of  Locomotive  No.  7,000  of  the  Union  Pacific 

Develops  3,500  Horsepower  at  50  Miles  per  Hour 


111  May  last  tin.'  Anicricaii  Locomutivv 
tompany  delivered  to  the  Union  Pacific 
Railroad  a  Mountain  type  passenger  loco- 
motive No.  7,000,  a  description  of  which 
was  published  in  the  July  issue  of  Railway 
AND  Locomotive  Engineering. 

The  remarkable  feature  of  the  construc- 
tion of  this  engine  was  the  lightness  of  its 
parts,  and  due  to  the  originality  and  re- 
finements of  the  design,  when  horsepower 
in  proportion  to  weight  is  considered,  it 
is  the  most  powerful  passenger  locomotive 
that  has  ever  been  built. 

In  placing  an  initial  order  for  one  of 
the  type  the  railroad  company  wishes  to  as- 
certain the  actual  weight  before  placing 
an  order  for  a  larger  number.  That  No. 
7,000  fully  met  the  expectation  of  the  de- 
signers and  the  railroad  company  was  in- 
dicated by  the  subsequent  purchase  of  54 
Mountain  type  engines  which  are  virtually 
the  same  as  No.  7,000. 

The  design  of  the  locomotive  was  orig- 
inally started  in  the  fall  of  1920,  but  con- 
struction was  postponed,  and  in  the  in- 
terval the  designers  worked  out  the  various 
refinements  that  would  insure  the  fullest 
utilization  of  the  allowable  weight  for  the 
desired  capacity  within  the  weight  limita- 
tion of  345,000  lbs.  When  completed,  the 
locomotive  weighed  exactly  345,000  lbs.  in 
working  order,  of  which  230,000  lbs.  is  on 
the  drivers.  It  has  73  in.  in  diameter, 
cylinder  29  in.  by  28  in.,  and  a  boiler  pres- 
sure of  200  lbs.  per  sq.  in. 

The  majority  of  these  engines  will  be 
used  in  passenger  service  between 
Cheyenne,  Wyoming,  and  Ogden,  Utah,  a 
distance  of  484  miles,  where  heavy  grades 
are  encountered,  and  the  balance  on  the  Los 
Angeles  &  Salt  Lake  Railroad,  where  simi- 
lar operating  conditions  prevail. 

A   study  of  the  profile  of  the   Western 


Boiler  Pressure 20O  lbs. 

M.    E.    P 99  lbs. 

Miles    Per    Hour 40 

InJicated    II.    P 3,404 


Boiler    Pressure 198   lbs. 

M.  E.   P 91.57  lbs. 

Miles   Per  Hour 44 

Indicated  H.   P 3,464 


Boiler   Pressure 198   lbs. 

M.   E.   P 81.42  lbs. 

Miles   F'er    Hour 50 

Indicated    H.    P 3,500 

TYPICAL    EXAMPLES    OF    INDICATOR 
CARDS    TAKEN    ON    ROAD   TESTS 


and  Wyoming  divisions  of  tlie  Lhiion  Pa- 
cific Railroad  shows  that  the  most  severe 
K'rades  are  encountered  just  west  of 
Cheyenne,  w'here  long  ruling  grades  of  1.55 
per  cent  are  encountered  on  the  westbound 
operation  and  1.14  per  cent  on  the  east- 
bound  movement.  On  account  of  these 
grades  Mikado  type  freight  locomotives 
have  been  used  on  passenger  trains  between 
Cheyenne  and  Laramie,  it  being  necessary 
to  double-head  when  these  trains  ex- 
ceeded ten  cars  in  length  to  maintain  the 
schedule.  For  the  first  31  miles  out  of 
Cheyenne  there  is  a  steady  grade,  with 
a  total  elevation  of  nearly  2,000  feet,  and 
about  10  miles  of  1.55  per  cent  ruling 
grade.  In  addition  to  the  maximum  grade 
of  1.55  per  cent  there  is  a  much  greater 
mileage  of  0.82  per  cent  grade,  both  east 
and  westbound,  and  a  considerable  mileage 
of  1.14  per  cent  ruling  grade  eastbound 
out  of  Ogden,  Utah,  so  that  a  locomotive 
designed  for  handling  the  heaviest  trains 
on  a  1.55  per  cent  grade  would  not  be 
equally  suitable  for  maintaining  higher 
speeds  on  lesser  grades.  In  deciding  upon 
the  design  of  a  locomotive  the  object  was 
to  build  for  fast  running  on  level  and 
down-grade  sections  of  the  line  and  capable 
of  maintaining  fairly  high  speed  up  long 
stretches  of  0.82  per  cent  grades  with  heavy 
trains.  Therefore,  the  existence  of  a  1.55 
per  cent  ruling  grade  was  virtually  ignored 
in  the  design  of  the  locomotive  but  its 
performance  on  this  grade  has  proved 
highly  creditable. 

Recently  some  tests  were  made  to  de- 
termine the  actual  power  output  of  loco- 
motive No.  7,000  and  the  results  obtained 
are  shown  in  the  indicator  cards  repro- 
duced in  the  illustrations. 

Hauling  a  train  weighing  816  tons,  at  a 
speed  of  50  miles  per  hour,  on  an  ascend- 
ing grade  of  0.82  per  cent  the  locomotive 
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developed  an  indicated  horsepower  of  3,500. 
Since  the  weight  of  the  locomotive  is 
345,000  lbs.,  this  is  at  the  rate  of  98.57  lbs. 
per  cylinder  horsepower,  which  is  over 
15  per  cent  greater  than  the  rated  cylin- 
der horsepower,  and  over  17  per  cent 
greater  than  the  boiler  horsepower  ac- 
cording to  the  Cole  formulas. 

On     another    occasion     3,404     indicated 
horsepower  was  developed  at  40  miles  per 


hour,  and  3,464  horsepower  at  44  miles  per 
hour,  while  hauling  a  train  of  823  tons. 

The  locomotive  is  furnished  with  a 
Duplex  type  locomotive  stoker  and  no  diffi- 
culty whatever  was  experienced  in  main- 
taining full  boiler  pressure  while  the  en- 
gine was  developing  its  maximum  cylinder 
power. 

It  is  reported  that  on  a  run  116  miles 
in   length   with   four  stops,   and   on   whicJi 


the  running  time  is  three  hours  and  twenty 
minutes,  locomotive  No.  7,000  made  the  run 
in  two  hours  and  twenty-six  minutes.  E.x- 
cluding  stops  this  required  an  average 
running  speed  of  60  miles  per  hour.  In 
fact,  speeds  of  70  and  75  miles  per  hour 
are  reported  in  which  the  steady  and 
smooth  riding  qualities  of  the  locomotive 
were  characteristic  of  the  excellence  of  its 
design  as  a  whole. 


The  Breakage  of  Locomotive  Cylinders  by  Water 

A  Design  of  Cylinder  with  Cavity  to  Overcome  the  Difficuky 


It  has  been  found  that  the  breakage  of 
locomotive  cylinders  appears  to  be  more 
frequent  and  destructive  recently  than  it 
was  in  the  past,  and  the  reasons  cited  why 
a  large  modern  locomotive  may  be  more 
subject  to  such  failures,  especially  with 
careless  handling  than  its  lighter  prede- 
cessor may  be  that  the  use  of  cast  steel 
cylinder  heads  has  become  general  prac- 
tice. These  are  unbreakable ;  therefore, 
the  relief  from  excess  water  which  was 
formerly  afforded  by  the  breakage  of  the 
cast  iron  cylinder  heads  does  not  occur 
and  the  pressure  is  not  relieved  until  the 
cylinder  itself  gives  away.  Then,  too,  the 
unsupported  area  of  the  flat  surfaces  in 
the  ports  is  much  greater  and  consequently 
there  is  more  area  exposed  to  internal  pres- 
sure than  on  smaller  engines.  According 
to  usual  practice,  these  flat  surfaces  in  the 
ports  are  unstayed  e.xcept  by  cast  iron 
tie  bars,  which  are  of  little  value,  since 
cast  iron  in  tension  is  comparatively  weak 
and  because  of  shrinkage  strains,  may  con- 
tain initial  cracks.  Finally,  owing  to  clear- 
ance limitations,  the  dome  is  much  lower 
than  formerly  and,  therefore,  the  throttle 
valve  is  nearer  the  water  and  in  cases  of 
high  water,  foaming  or  other  reasons,  more 
water  may  be  carried  over  into  the  cyl- 
inders than  on  older  and  smaller  engines. 

.\fter  looking  into  the  matter  from  dif- 
ferent points  of  view.  Mr.  F.  J.  Cole,  for- 
merly consulting  engineer  of  the  American 
Locomotive  Co.,  reached  the  conclusion 
that  the  only  effective  remedy  to  safeguard 
the  cylinders  from  bursting  or  cracking 
by  excess  water,  or  to  save  the  machinery, 
crank  pins,  axles,  piston  rods,  piston  heads, 
frames,  etc.,  from  very  destructive  shocks 
{which  may  be  the  initial  starting  cause 
of  many  of  the  unexplained  failures  or 
breakages  which  occur  in  these  parts")  is 
to  provide  a  chamber  of  sufficient  capacity 
in,  or  attached  to,  the  cylinder  for  the 
separation  of  the  water  from  the  steam 
and  to  collect  it  until  it  can  be  drained 
away  by  means  of  an  automatic  drain  cock 
or  by  means  of  a  supplementary  cylinder 
cock  operated  by  the  usual  cylinder  cock 
rigging. 

The  advantage  of  such  a  cock  is  that  it 
would  add  but  little  to  the  cost  of  the 
cylinders,  except  a  slight  additional  weight. 


and  involved  no  moving  parts  wliile  it 
completely  separated  the  water  which 
might  be  brought  over  by  the  steam  from 
the  boiler,  or  which  might  have  settled  in 
the  pipes  or  pockets  above  the  cylinders 
while  the  engine  was  at  rest. 

The  idea,  as  it  was  evolved,  took  the 
form  of  casting,  in  the  cylinder,  a  separate 
chamber,  into  which  the  steam  first  flowed 
and  into  which  the  water  is  deposited.  As 
an  illustration  of  a  special  application,  the 
drawings  of  such  a  cylinder  as  designed 
for  a  switching  locomotive  is  presented.  In 
this  the  chamber  A  represents  that  in- 
tended for  the  collection  of  the  water.  In 
the  bottom  of  this  there  is  a  hole  B  from 
which  the  pipe  C  is  led  to  a  side  opening  D 
at  the  end  of  the  cylinder  and  leading  to 
that  of  the  cylinder  cock,  so  that  when  the 


of  water  from  steam  in  the  cylinder  body. 
In  such  a  design  there  are  no  additional 
joints  to  make  or  to  leak.  Baffle  plates, 
centrifugal  channels  and  other  devices  may 
lie  used,  if  necessary,  to  facilitate  the 
separation  of  the  water  from  the  steam. 

.\fter  a  number  of  different  arrange- 
ments had  been  sketched  to  scale,  it  was 
found  that  there  were  no  serious  difficulties 
in  the  way  and  that  chambers  having  a 
capacity  of  from  fifteen  to  twenty-five  gal- 
lons could  easily  be  provided,  depending  on 
the  shape  and  size  of  the  cylinders. 

Other  forms  of  this  device  which  have 
been  planned  consist  of  a  separate  casting 
placed  between  the  lower  end  of  the  steam 
pipe  and  the  top  of  the  steam  chest,  in 
which  a  collecting  chamber  is  cast.  This 
casting  is  provided   with  a  settling  cham- 


CYLINDER   WITH   CAt'ITY  TO   PREVENT   BREAK.\GE   BY  WATER 


cylinder  cock  is  opened  it  drains  not  only 
the  cylinder,  but  the  chamber  A. 

Passages  are  provided  in  the  upper  part 
of  this  chamber  through  which  the  steam 
flows  (after  the  water  is  deposited)  to  the 
top  of  the  steam  chest,  where  the  lubri- 
cating oil  is  introduced  into  the  steam  be- 
fore it  passes  to  the  steam  chest,  valves, 
steam  ports  and  cylinders. 

.Roughly  speaking,  this  idea  covers  the 
casting  of  any  special  collecting  or  set- 
tling chamber  designed  for  the  separation 


ber  and  passages,  so  that  the  steam  first 
flows  from  the  boiler  to  the  chamber, 
where  the  water  is  deposited,  and  then 
passes  around  and  up  to  the  upper  part 
of  the  steam  chest,  where  lubricating  oil 
is  introduced. 

The  engine  to  which  the  cylinders  il- 
lustrated were  applied,  has  been  in  service 
more  than  two  years  and  the  device  has 
been  found  to  be  thoroughly  satisfactory 
and  effective  in  eliminating  the  breakage  of 
cylinders  by  water. 
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Railway  Shop  Kinks 


Some  Special  Tools  in  Use  in  the  Richmond  Shops  of  the  Chesapeake  &  Ohio  R.  R. 


Method  of  Applyixg  Steel  Thimbles  to 
Tubes 
It  frequently  happens  that  the  threading 
on  the  tubes  of  a  loconwtive  boiler  is 
either  burned  or  worn  off  before  it  is  time 
for  the  engine  to  be  sent  to  the  shop  for 


IT 
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STEEL    THIMBLE     FOR    PROTECTIXG 
BOILER    TUBES 

general  repairs.  Or  it  may  be  that  it  is 
worn  out  while  the  balance  of  the  tube  is 
in  good  condition,  and  if  the  end  could  be 
protected  a  longer  service  could  be  ob- 
tained. 

The  Chesapeake  &  Ohio  have  intro- 
duced such  a  protection  which  is  very 
simple  and  easily  applied.  The  face  of  the 
tube  is  faced  off  flush  with  the  tube  sheet 
and  rolled  out  against  the  ferrule  as  shown. 
The  soft  steel  thimble  A  is  then  inserted, 
rolled  out  against  the  inside  of  the  tube 
and  beaded  over  in  the  ordinary  way. 

Two  sizes  of  thimbles  are  in  use :  One 
for  2  in.  and  the  other  for  254  in.  tubes. 
The  engraving  illustrates  and  gives  the 
dimensions  for  the  thimble  for  2^4  in. 
tubes.  The  2  in.  thimble  differs  in  that 
it  is  1  3/16  in.  long  instead  of  1V4  in., 
and  has  an  outside  taper  of  from  1^  in. 


■-t: 


■^^'^ 


£%.-^^^S#^ir-1 


irL 


yj 


HEAVY  DUTY  CHUCK  FOR  BORING  MILL 

to  !■%  in.  in  diameter,  instead  of  from  2 
in.  to  I's  in. 

By  the  use  of  these  thimbles  the  shop- 
ping of  the  engine  for  replacement  of 
tubes  can  be  postponed  until  the  body  of 
the  tube  fails  or  the  time  limit  has  been 
reached. 

He.wy  Duty  Chuck  Jaw  for  Vertic.u- 
BoRixG    Mill 
The  heavy   work  that  it  is  possible   to 
perform  in  a  42  in.  Bullard  vertical  boring 


mill  necessitates  the  use  of  very  strong 
chuck  jaws.  .\  jaw  of  this  description  is  in 
use  at  the  Richmond  shops  of  the  Chesa- 
peake &  Ohio  R.  R. 

It  consists  of  a  heavy  cast  iron  base  A 
which  is  held  down  to  a  strap  fitting  in  a 
slot  in  the  table  by  two  ^  in.  bolts  that 
are  set  up  by  a  socket  wrench.  These 
bolts  B,  B.  are  3H  in.  long  over  all  and 
are  cut  with  a  U.  S.  standard  thread  for 
1J4  in.  The  projecting  upper  portion  C 
of  the  base  is  faced  with  the  steel  jaw 
D,  D.  The  outer  portion  is  slotted  to  take 
the  movable  jaw  E.  This  jaw  has  a  face 
similar  to  D  and  is  integral  with  the  IVi 
in.  bolt  upon  which  the  nut  F  is  screwed. 


then  fasten  it  to  the  table  as  described. 
Then  the  movable  jaw  is  drawn  up  against 
it  by  the  nut  F. 

Chuck  for  Sh.\ping  Back  End  of  Main 
Rod  Brasses 

This  chuck  consists  of  a  cast  iron 
bracket  A  which  is  bolted  to  the  table  of 
the  shaper  or  milling  machine  on  which  the 
work  is  to  be  done.  This  bracket  is 
finished  on  the  bottom  and  vertical  faces 
and  the  latter  is  bored  with  a  counter-bore 
10  in.  in  diameter  and  ^  in.  deep  as  in- 
dicated by  the  dotted   lines. 

This  counter-bore  has  a  second  and 
smaller  counter-bore  to  take  the  collar  C 


CHUCK   FOR    SHAPING    BACK    END    OF  MAIN  ROD  BRASSES 


This  bolt  is  also  cut  with  the  U.  S.  stand- 
ard thread. 

The  method  of  action  is  readily  under- 
stood. A  slackening  of  the  nut  F  releases 
and  a  tightening  draws  the  jaw  E  against 
the  work. 

Four  of  these  jaws  are  usually  used  for 
the  heavy  work  for  which  they  are  de- 
signed. The  method  of  using  is  to  draw 
the  fixed  jaw  up  against  the  work  so  as 
to   steady   it  in  the   central  position,   and 


of  the  bolt  B.  The  back  of  the  bracket 
has  a  boss,  as  shown,  the  hole  through 
which  serves  as  a  bearing  and  support  for 
the  bolt  B.  This  bolt  is  threaded  at  each 
end,  and  for  a  distance  of  10  in.  at  the 
longer  end,  between  the  collar  and  the 
thread  it  is  fitted  with  a  ^  in.  by  5^  in. 
spline.  The  bolt  may  be  slipped  through 
the  boss  and  held  in  position  by  the  nut 
at  the  end  with  its  collar  C  bearing  against 
the  bottom  of  the  small  counter-bore. 
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There  are  two  circular  plates  D  and  E 
12  in.  in  diameter  and  1^4  in-  thick  that 
have  keyways  cut  to  fit  over  the  spline  of 
the  bolt  B.  The  plate  D  has  a  projection 
at  the  back  that  sets  into  the  counter-bore 
of  the  bracket  and  at  the  front  carrier 
form  l/s  in.  teats  that  are  dowelled  into  it 
and  project  5^  in.  from  the  face.  These 
teats  are  set  on  quarters.  Opposite  these 
there  are  four  ^s  in-  set  screws  in  the  plate 
E.  These  set  screws  and  teats  furnish  the 
bearing  points  between  which  the  brasses 
are  held. 

In  addition  to  the  teats  in  the  plate  D 
and  midway  between  them  there  are  four 
J4  in.  holes,  which  serve  to  locate  and 
set  the  plates.  At  the  inside  of  the  bracket 
there  is  a  spring  latch,  as  indicated  by  the 
dotted  hues,  which  engages  with  the  holes 
in  the  plate  D.  Some  of  the  details  of 
this  latch  are  given  in  the  engraving.  The 
Yz  in.  shaft  F  has  bearings  in  the  two 
braces  of  the  brackets  and  is  squared  at 
one  end  so  that  it  may  be  turned  by  the 
small  brass  handle  G  which  is  put  upon  it. 
The  arm  H  is  pinned  to  the  shaft  and  its 
jaw  straddles  the  pin  shaft  /  at  the  point 
X. 

This  pin  shaft  passes  through  a  hole 
bored  in  the  small  boss  in  the  bracket 
and  is  held  by  a  spring,  made  of  2/i2  in. 
wire  and  iVz  in.  long  so  that  it  normally 
projects  slightly  beyond  the  face  of  the 
bracket  and  can  engage  in  the  54  in-  holes 
in  the  back  face  of  the  plate  D.  The 
spring  has  a  backing  against  the  shoulder 
of  the  large  end  of  the  pin  /  and  the 
counter-bore,  as  indicated  by  the  dotted 
lines,  in  the  nut  K. 

In  addition  to  the  four  ^  in.  holes  used 
for  setting  the  plates,  there  are  four  T/s  in. 
keyways  cut  in  the  edge  of  the  plate  D 
as  indicated  at  a  a  a  a.  Corresponding 
to  these  there  are  two  %  in.  keyways 
cut  at  opposite  sides  of  the  edge  of  the 
bracket  A  as  indicated  at  b.  For  these 
two  suitable  square  keys,  each  3  in.  long, 
are  provided. 

The  method  of  using  the  device  is  as 
follows : 

The  edges  of  the  brasses  are  faced  oflf 
and  sweated  together.  The  bolt  B  ■  is 
slipped  into  place  and  the  plate  D  put 
on  over  it,  being  pushed  home  so  that  the 
projection  of  the  pin  shaft  /  engages  in 
one  of  the  ^  in.  holes.  The  bolt  5  is 
then  lightly  held  in  place  by  the  nut  bear- 
ing against  the  boss  of  the  bracket. 

Next  the  brasses  are  put  over  the  bolt 
and  the  plate  E  brought  up  against  them. 
The  set  screws  are  run  in  so  that  all 
have  a  bearing  when  the  brasses  are  set 
square  for  the  taking  of  the  first  cut. 
The  plates  are  then  tightened  against 
the  brasses  by  the  nut  at  the  outer  end. 
In  this  condition  the  plate  D  is  forced 
against  the  collar  C  of  the  shaft  and  the 
two  plates,  the  brasses  and  bolt  are  rigidly 
fastened  together,  while  the  whole  is  held 
in  place  by  the  collar  C  being  drawn 
against  the  bottom  of  the  small  counter- 
bore  in   the   face   of  the  bracket. 


The  brasses  are  thus  in  place  for  the 
taking  of  the  first  cut.  But  before  this 
is  done,  the  two  7/s  in.  square  keys  are 
shipped  into  the  keyways  o  and  b  and 
the  brasses  with  the  plates  and  bolts 
prevented  from  turning  under  the  stresses 
imposed  by  the  cut. 

When  the  first  cut  has  been  taken,  it 
is  necessary  to  turn  the  brasses  through 
90°.  This  is  done  by  taking  the  %  in. 
square  keys  out  and  then  slackening  off 
on  the  nut  that  holds  the  bolt  B  in  place. 
Then,  by  turning  the  shaft  F  the  pin 
shaft    is    drawn   out   of   engagement    with 


VERTICAL  GRE.\SE  PRESS 

the  H  in.  hole  in  the  plate  D.  This  sets 
the  combination  of  bolt,  plates  and  brasses 
free  so  that  it  can  be  turned.  This  is 
done  until  the  pin  /  engages  in  the  next 
hole  in  the  plate  D  which  squares  the 
brasses  for  the  next  cut.  The  bolt  B 
is  again  tightened ;  the  keys  put  into  place 
and  the  work  is  ready  for  the  next  cut. 
When  this  is  done  the  process  is  repeated 
until  all  four  faces  of  the  brasses  have 
been  finished. 

Vertical  Grease  Press 

It  is  a  well  known  necessity  or  at  least 
a  desirability  that  the  grease  used  in  rod 
cups  and  elsewhere  should  be  in  the  form 
of  small  cylinders  so  as  to  be  readily  avail- 
able for  use.  The  oil  house  of  the  Chesa- 
peake &  Ohio  R.  R.  at  Richmond.  Va.,  is 
possessed  of  a  homemade  press  that  does 


the  work  of  converting  the  bulk  grease  into 
the  shape  needed  for  use. 

Again  the  discarded  air  brake  cylinder 
comes  to  the  front  as  a  motive  power. 

In  this  case  the  air  brake  cylinder  A 
is  16  in.  in  diameter  with  a  stroke  of 
12  in.  Other  discarded  material  entering 
into  the  construction  of  the  press  are 
three  old  36  in.  scrap  Paige  plate  wheels, 
which  are  used  for  the  plates  B,  B,  B. 
The  cast  iron  centers  of  these  wheels 
were  faced  down  to  a  thickness  of  2  in., 
when  the  old  plates  were  riveted  on  and 
turned  to  a  diameter  of  26  in.  Then 
four  of  the  original  holes  in  the  plates 
were  reamed  to  a  diameter  of  2  in.  to 
take  the  supporting  rods.  This  with  the 
exception  of  on  the  middle  platen  where 
they  were  reamed  to  a  diameter  of  2yi  in. 
The  only  work  done  on  the  four  up- 
right rods  was  the  blacksmithing  neces- 
sary to  put  on  the  collar  and  upset  for 
the  2;4  in.  thread  which  with  the  nut 
holds  the  center  platen  in  place,  and  the 
cutting  of  the  threads  at  the  center  and 
ends.  The  top  and  bottom  platens  are 
held  above  and  below  by  nuts  and  the 
central  one  rests  on  the  collars  on  the 
rods.  At  the  bottom  the  rods  are  screwed 
into  base  castings  similar  to  those  used 
in  the  construction  of  the  20-ton  press 
illustrated  in  the  October  issue  of  Rail- 
way &  Locomotive  Engineering. 

The  old  air  brake  cylinder  is  bolted  to 
the  lower  side  of  the  upper  platen  and 
the  push  rod  of  its  piston  is  fitted  with 
a  large  flat  push  plate  6J4  in.  in  diameter. 
The  grease  cylinder  is  bolted  to  the  bot- 
tom of  the  central  platen  in  which  there 
is  a  hole  corresponding  to  the  diameter 
of  the  cylinder  or  6^^  in. 

The  head  at  the  lower  end  of  the  grease 
cylinder  has  a  hole  of  the  diameter  to 
which  it  is  desired  to  form  the  grease. 

The  method  of  operation  is  to  put  the 
bulk  grease  in  the  grease  cylinder  through 
its  upper  end.  Air  is  then  admitted  to 
the  top  of  the  cylinder  through  the  Yz  in. 
air  inlet  pipe.  This,  with  90  lbs.  air 
pressure,  puts  a  load  of  about  18,000  lbs. 
on  the  grease,  forcing  it  out  through  the 
small  hole  in  the  bottom  of  the  lower 
cylinder.  When  a  charge  of  grease  has 
been  formed,  the  compressed  air  is  shut 
off  and  the  valve  in  the  outlet  pipe  is 
opened,  when  the  retracting  spring  inside 
of  the  air  cylinder  will  force  the  piston 
and  its  connections  into  the  upper 
position. 

Device     for     Turning     the     Ends     of 
Lifting  Shafts  in  a  Small  Lathe 

The  turning  of  the  bearings  at  the  ends 
of  the  lifting  shafts  for  the  Stephenson 
link  motion  is  usually  an  awkward  job. 
On  a  lathe  large  enough  to  permit  the 
arms  to  swing,  it  is  usually  necessary  to 
give  the  cutting  tool  a  great  deal  of 
overhang.  Besides  it  seems  a  misapplica- 
tion of  facilities  to  use  a  lathe  with  a 
swing  of  from  30  in.  to  40  in.  to  turn 
bearings  3  in.  in  diameter. 
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The  device  here  shown  is  also  in  use  at 
the  Richmond  shops  of  the  Chesapeake  & 
Ohio  Railroad,  and  makes  the  doing  of 
this  job  in  a  small  lathe  possible  by  the 
very  simple  expedient  of  revolving  the 
tool   about   th(!   stationary  shaft. 

The  two  illustrations  at  the  top  of  the 
engraving  represent  side  and  front  eleva- 
tions of  the  assembled  device. 

The  base  of  the  device  is  the  plate 
A  which  is  centered  and  bolted  to  the 
face  plate  of  the  lathe.  Into  the  center 
of    this    plate    the    center    B    is    screwed. 


stock  of  the  lathe  with  its  arms  resting 
against  the  bed  to  prevent  turning.  As 
the  lathe  turns  the  device  turns  with  the 
spindle  and  as  the  rays  of  the  star  come 
in  contact  with  some  fixed  point,  it  turns 
the  feed  screw  and  moves  the  tool  post 
out  towards  the  work  and  thus  carries 
the  cut. 

As  the  whole  device  is  only  12  in.  in 
diameter  over  all,  a  lifting  shaft  with  its 
long  arms  can  have  its  bearings  turned 
in  a  lathe  having  tliat  amount  of  swing, 
instead  of  the  lathes  generally  used. 


M-^-^^-i  HK. 
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DEVICE   FOR  TURNING  THE   ENDS   OF  LIFTING    SHAFTS   IN   A    SMALL    LATHE 


This  center  carries  a  J^  in.  square  spline 
for  nearly  the  whole  length  of  its  cylin- 
drical portion.  At  a  distance  of  2^:^  in. 
from  the  center  the  feed  screw  is  set. 
This  screw  is  held  in  place  by  a  nut  and 
can  turn  in  a  bearing  bored  in  the  plate. 
It  carries  a  star  feed  wheel  which  is 
keyed  to  it  at  the  point  where  the  key- 
way   is   shown. 

The  tool  post  C  is  screwed  on  the  feed 
screw  and  slides  on  to  the  center  B  over 
the  spline.  A  round  tool  holder  D  is  set 
in  the  opening  in  the  post  and  is  held 
fast  by  two  set  screws,  and  can  be 
adjusted  so  as  to  have  any  desired  over- 
hang so  as  to  reach  to  the  end  of  the 
bearing.  The  tool  itself  is  put  in  a  hole 
in  the  end  of  the  holder  and  is  fastened 
by  a  set  screw.  It  is  here  that  the  ad- 
justment is  made  for  the  depth  of  the 
cut  by  moving  the  tool  in  or  out  of  the 
holder. 

In  operation  the  lifting  shaft  is  placed 
between  the  center  B  and  that  in  the  tail 


Self-Locking  Brakeshoe  Key 

The  self-locking  brakeshoe  key  here 
shown  has  been  recently  brought  out  by 
E.  Emery,  of  the  Oliver  Building,  Pitts- 
burgh, Pa.  Unlike  the  ordinary  key, 
which  is  made  of  a  flat  strip,  it  is  made  of 
3/16  in.  by  5/16  in.  steel  bent  to  the  shape 
shown  in  the  front  elevation. 

The  two  ends  are  pointed,  as  shown,  so 
that  they  readily  enter  the  lugs  of  the  shoe 
and  head.  The  shoulders  at  AA  open  out 
below  the  lower  lug  on  the  brake  head, 
and  will  thus  prevent  any  tendency  of  the 
key  to  work  upward.  At  the  same  time 
the  loop  D  at  the  head  of  the  key  makes 
it  possible  to  draw  the  key  while  prevent- 
ing it  from  working  down  when  in  service. 

There  is  an  offset  at  B  which  allows  for 
the  maximum  and  minimum  slot  between 
the  brake  head  and  shoe  and  serves,  at  the 
same  time,  to  pull  the  shoe  snugly  against 
the  head.  It  also  gives  two  points  for  a 
bearing  surface  of  the  key  against  the 
head  at   CC. 


One  of  its  advantages  is  that  it  can  be 
c:isily  jjficd  up  until  the  shoulders  at  A 
are  compressed  in  the  slot  of  the  brake 
head,  when  it  can  be  removed  and  be  used 


SELF-LOCKING    BRAKESHOE    KEY 

again,  as  it  is  not  subjected  to  the  de- 
formation by  hammering  that  falls  to  the 
lot  of  the  ordinary  key. 

'I 

Pennsylvania    Describes    Employe 
Representation 

In  response  to  many  requests  for  de- 
tailed information  on  the  methods  jointly 
adopted  by  the  management  and  employes 
of  the  Pemisylvania  System  for  the  peace- 
ful adjustment  of  all  matters  in  dispute  be- 
tween them  the  Pennsylvania  Railroad  has 
just  published  a  brief  exposition  of  the 
origin,  developments  and  achievements  of 
the  Pennsylvania  plan.  The  policy  and 
practice  of  the  Pennsylvania  System  in 
its  relations  with  its  employes,  according 
to  the  pamphlet,  may  be  summarized  in  one 
sentence : 

"To  give  all  employes  an  opportunity  to 
have  a  voice  in  the  management  in  all 
matters  affecting  their  wages,  working  con- 
ditions and  welfare,  and  in  other  matters 
of  mutual  concern  affecting  the  welfare 
of  the  company  and  of  the  public  which 
the   company   serves.'' 

When  the  negotiations  for  the  creation 
of  the  Pennsylvania  plan  were  first  be- 
gun General  Atterbury,  vice-president, 
said : 

"What  we  want  is  committees  of  em- 
ployes whose  orders  come  from  the  bot- 
tom, from  the  men  at  work  on  this  rail- 
road, and  are  not  handed  down  from  the 
top  by  some  people  we  know  nothing  about. 
We  shall  be  better  off  by  far  if  we  have 
our  agreements  and  negotiations  between 
ourselves — then  we  understand  them." 

Copies  of  the  pamphlet  may  be  had  upon 
request  to  Room  119,  Broad  Street  Sta- 
tion, Philadelphia. 


Piling  Up  Debts 

There  are  only  two  ways  the  railroads 
can  obtain  the  money  for  extending  and 
improving  their  machinery  for  the  public 
service — either  by  laying  aside  a  portion 
of  their  earnings  (if  they  have  any)  after 
paying  operating  expenses,  taxes,  interest 
on  funded  debt  and  rentals,  or  by  borrow- 
ing the  money  and  distributing  the  cost 
over  a  number  of  years. 

In  recent  years,  they  have  generally  been 
driven  to  adopt  the  latter  plan  because  they 
have  had  little  left  over  from  earnings, 
and  improvements  and  extensions  are  now 
financed  almost  entirely  from  borrowed 
capital. — Chas.  H.  Markham,  president,  Il- 
linois   Central    Railroad. 
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Snap  Shots — By  the  Wanderer 


Of  course  it  is  preposterous  to  suspect 
a  dignified  state  railway  commission  of  be- 
ing guilty  of  such  a  performance  as  the 
organization  of  a  frame-up.  That  may  be 
all  \ery  well  to  lay  at  the  door  of  a  low- 
order  detective  or  a  police  bureau  that  is 
bound  to  produce  a  culprit  and  convict 
him  to  save  their  face.  But  a  state  rail- 
way commission,  oh.  no ;  never.  Perish 
the  thought.     And  yet. 

Of  course  no  member  of  a  railway  com- 
mission would  claim  infalHbihty  for  him- 
self, however  modestly  he  might  disclaim 
the  imputation  that  he  was  really  so  on 
the  part  of  another.     But  yet — 

Well,  of  course,  the  commission  may  be 
ignorant.  Mind,  I  say,  "may  be" ;  not, 
"is."  Far  be  it  from  me  to  suggest  for  a 
moment  that  a  state  railway  commission 
does  not  know  all  about  the  job,  in  fact, 
all  about  every  case  that  ever  has,  is  or 
will  be,  brought  before  it.  Else,  if  not 
knowing  in  advance,  why  make  up  its  mind 
in  advance,  and  why  so  seldom,  if  ever, 
reverse  its  own  decisions  and  opinions? 
You  see,  these  are  puzzles  to  a  layman. 
If  it  isn't  a  frame-up,  then  why  use  the 
evidence  they  do  and  in  the  way  they  do? 
If  they  are  not  infallible,  why  play  the 
part,  or  try  to?  If  they  are  not  ignorant, 
why  use  the  witnesses  they  do?  If  it  is 
a  frame-up,  how  can  they  stand  the  fre- 
quent exposure?  If  they  are  infalHble, 
what  is  the  use  of  hearings  and  trials?  If 
they  are  ignorant — ah,  there's  the  rub,  for 
there  is  no  positiveness  like  the  positive- 
ness  of  ignorance,  and  few  there  be  who 
can  equal  the  positiveness  of  the  average 
railroad  commission.  This  may  not  not  be 
good  logic,  but  it  is,  at  least,  a  broad- 
minded  charity. 

Of  course,  a  moral  needs  a  point,  and  a 
substantial  fact  makes  a  good  one.  So 
here's  a  point. 

A  certain  railway  was  attempting  to  per- 
suade a  certain  state  railroad  commission 
to  grant  certain  privileges.  The  commis- 
sion seemed  to  be  playing  to  the  galleries 
that  were  filled  with  the  dear  public,  snug- 
gling up  under  the  protection  of  the  broad- 
minded  commission.  So  the  commission, 
bent  on  gallery  appaluse,  or,  as  Hamlet 
says,  on  splitting  "the  ears  of  the  ground- 
lings, who.  for  the  most  part,  are  capa- 
ble of  nothing  but  inexplicable  dumb  show 
and  noise,"  and  being  more  than  loath  to 
grant  the  request,  hired  lawyers  and  an 
expert  to  prove  the  railroad  altogether  in 
the  wrong  and  so  protect  the  D.  P. 

The  expert  deposed  and  solemnly  swore 
that  he  had  practically  no  training  as  a 
mechanical  engineer;  that  he  had  never 
made  a  cricital  examination  of  the  wear  of 
rails ;  that  he  did  not  know  what  the  re- 
ciprocating  parts   of   a   locomotive   were ; 


Testimony  as  Is  Testimony 

that  he  knew  nothing  about  the  methods 
pursued  in  the  determination  of  the  coun- 
terbalance in  the  driving  wheels ;  that  he 
had  never  heard  of  such  a  thing  as  the  cold 
rolHng  of  rails ;  that  he  knew  nothing 
about  the  thrust  put  upon  a  rail  by  the 
wheel  on  a  curve,  and  that  he  never  heard 
of  an  engine  frame. 

No,  no,  no,  of  course,  he  didn't  testify 
like  that  on  his  direct  examination.  In 
that  he  quahfied  as  an  expert  and  as  an 
expert  he  proceeded  to  testify: 

That  the  side  rods  of  a  mogul  or  con- 
solidation engine  were  made  solid  from 
end  to  end,  and  that  they  were  the  sole 
and  only  means  of  holding  the  wheels  in 
alignment ;  that  speed  had  nothing  what- 
ever to  do  with  the  hammer-blow  effect  of 
the  counterbalance  on  the  rail ;  that  slow 
orders  were  issued  where  bridges  were  be- 
ing repaired  or  other  work  done,  so  as  to 
give  the  workmen  time  to  get  out  of  the 
way  of  an  approaching  train. 

And  all  this  from  a  man  who  was  put 
upon  the  stand  by  a  state  railway  commis- 
sion as  a  mechanical  expert  to  tell  the 
court  how  locomotives  and  cars  acted 
upon  the  track  and  the  interaction  of  the 
wheels  and  rails.  He  was  decidedly  hazy 
on  the  subject  of  the  counterbalance.  In 
answer  to  a  question :  "Isn't  there  more 
impact  from  the  driving  wheel  of  the  loco- 
'motive  handling  50  cars  than  there  would 
be  from  a  locomotive  handling  one  car?" 
he  replied,  in  his  direct  examination,  "Yes, 
sir." 

Then,  later,  he  said,  apropos  of  the 
counterbalance :  "These  is  another  thing  in 
regard  to  the  speed  of  the  train.  The  pas- 
senger locomotives  are,  you  might  say, 
compensated  for  a  given  speed ;  that  is, 
the  compensation  bar  in  the  drivers  is  set 
up  for  a  good  high  speed,  so  that  there  is 
rarely  a  blow  delivered  unless  they  are 
running  at  a  speed  in  excess  of  their  com- 
pensation. The  freight  engines  are  com- 
pensated for  considerably  lower  speed,  and 
if  those  freight  engines  were  pushed  to  the 
speed  of  the  passenger  engines  there  would 
be  a  considerable  damage  done  to  the  track, 
owing  to  the  speed ;  but  the  speed  of  your 
engines,  unless  it  goes  very  much  in  excess 
of  the  amount  for  which  the  engine  is 
compensated,  has  very  little  effect  upon 
your  track." 

His  haziness  in  regard  to  this  and  other 
matters  may  be  seen  from  the  following 
extracts  from  his  testimony  under  cross- 
examination. 

Regarding  the  pressure  of  the  wheel  on 
the  rail,  he  was  asked:  "And  the  centri- 
fugal forces  increase  the  lateral"?  To 
which  he  replied :  "Increase  the  lateral : 
yes,  sir.  At  the  same  time  we  must  remem- 
ber  that  those  rails   are   compensated   for 


speed,  and  the  outer  rail  is  elevated  for  a 
certain  speed ;  the  passenger  engine  is 
compensated  for  a  certain  speed,  and  it  is 
only  when  the  outer  rail  is  not  elevated 
sufficiently  to  take  up  the  speed,  or  can- 
not be,  and  when  the  engine  is  not  com- 
pensated for  the  high  speed  at  which  it 
comes  that  the  speed  becomes  an  element 
of  danger  or  really  of  wear. 
Again : 

Q.  In  your  testimony  on  direct  exami- 
nation, do  I  understand  you  correctly, 
that  an  engine  hauling  one  car  at  a  given 
speed  over  a  track  would  not  do  as  much 
damage  to  the  track  as  the  same  engine 
with  50  cars  behind? 

A.  Yes,  sir ;  that  is,  I  suppose  you  mean 
in  this  question,  leaving  out  any  effect  of 
the  cars  themselves  on  the  track  back  of  it. 
When  asked  as  to  the  dynamic  effect  of 
a  locomotive  on  the  track  he  replied :  "I 
don't  know  what  you  refer  to  by  the  dy- 
namic effort  on  the  track."  Here  are  some 
gems  in  regard  to  counterbalance  that  will 
be  new  to  the  mechanical  world : 

Q.  What  is  the  relation  between  counter- 
balance and  the  reciprocating  parts? 

A.  I  don't  know  what  you  mean  by  the 
reciprocating  parts. 

Q.  How  did  you  determine  the  weight 
of  the  counterbalance  and  how  is  it  de- 
termined ? 

A.  I  do  not  know  the  mechanical  proc- 
ess ;  I  simply  know  the  pressure  which 
would  be  obtained  from  placing  your  coun- 
terpoise ;  that  is,  if  you  compensate  or 
place  your  counterpoise  for  a  40-mile-hour 
speed,  you  would  place  it  in  a  different 
position  than  you  would  if  you  were  com- 
pensating for  a  30-mile  or  60-rmle-hour 
speed. 

Q.  You   mean   the  engines   are   counter- 
balanced for  speed? 
A.  Yes,  sir. 

The  reader  will  please  remember  that  by 
"compensation"  the  witness  means  counter- 
balance. 

Q.  Now,  then,  given  the  same  weight, 
same  track  conditions,  how  does  stress  on 
the  track  vary  or  speeds? 

A.  The  difference  of  the  stress  in  the 
track  would  be  entirely  measured  by 
whether  the  compensation  of  the  engine 
was  exceeded  in  the  one  speed  and  not  in 
the  other,  or  whether  when  the  engine 
struck  the  curve  the  compensation  of  the 
track  was  made  for  one  speed  or  for  the 
other  speed  outside  of  that,  supposing,  of 
course,  the  track  was  in  good  condition 
and  was  not  humped  or  hilly,  and  would 
throw  them,  there  would  be  no  difference 
in  stress. 

Q.  You  mean  that  stress,  given  the  same 
track,  given  the  same  engine,  given  the 
same  weight,   wouldn't  vary,  whether  the 
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train  was  running  live  miles  or  fifty 
miles? 

A.  It  would  not  vary  unless  it  was  run- 
ning in  excess  or  below  its  compensation. 

Q.  What  do  you  mean  by  "compensa- 
tion"? 

A.  I  mean  that  each  set  of  drivers  have, 
as  we  all  know,  the  connecting  rod  to  the 
cylinder,  and  have  the  connecting  rod  be- 
tween the  drivers  that  make  a  weight 
which  is  all  on  one  side  of  the  wheel ;  in 
order  to  compensate  that  a  counterpoise 
is  inserted  between  the  spokes  of  the  wheel 
of  the  engine  from  the  other  side,  so  as  to 
impact  it  and  make  the  wheels  move 
smoothly.  Now,  owing  to  the  difference 
between  the  centers  of  gravity  and  your 
counterpoise  balance  and  of  your  connect- 
ing rods  and  piston  rods,  the  engine  must 
be  compensated  for  a  given  speed,  for  the 
reason  that  if  that  speed  is  exceeded  the 
distance  from  the  center  of  revolution  will 
produce  a  greater  strain  in  regard  to  the 
counterpoise  weight,  it  will  produce  a 
strain  due  to  the  connecting  rods,  because 
it  is  moving  at  a  rate  under  its  compensa- 
tion. Now,  if  you  exceed  your  compensa- 
tion there  will  be  a  stress  on  the  track  to 
the  extent  of  that  excess.  That  is  what  I 
mean  by  compensation. 

Q.  And  that  is  your  theory  of  compen- 
sation ? 

A.  There  is  no  question  about  it;  that 
is  what  causes  the  rocking  of  your  engines 
at  high  speed  and  causes  a  limit  to  be  put 
to  the  speed  of  your  engines  so  as  your 
engines  won't  stand  it. 

Q.  What  is  meant  by  the  cold  rolling  of 
rails? 

.\.  I  don't  know ;  I  never  heard  of  it. 

Q.  You  say  in  your  testimony  that 
freight  cars  run  on  an  inferior  quality  of 
wheels  as  compared  with  passenger.  What 
do  you  mean? 

A.  I  mean  that  the  freight  wheel  is  not 
the  same  diameter  as  a  passenger  wheel, 
nor  is  it  as  good  a  wheel. 

Q.  In  what  way  ? 

.\.  It  is  a  different  wheel,  costs  less 
money  and  is  of  less  good  construction. 

Q.  What  is  the  difference  in  structure? 

A.  In  dollars? 

Q.  No;  in  quality. 

A.  I  don't  know. 

Q.  You  are  making  the  statement  that 
the  stress  on  the  track  would  increase  as 
the  diameter   of  the  wheel   decreases  ? 

A.  Yes,  sir. 

Q.  What  basis  have  you  for  any  such 
statement  and,  if  so,  what  is  the  relation? 

A.  I  do  not  know  what  the  relation  is, 
sir ;  but  the  statement  is  from,  you  might 
say,  a  mental  computation,  reducing  the 
size  of  the  wheel  until  the  comparison  be- 
comes so  merged  that  it  can  readily  be 
seen ;  that  is,  if  you  would  take  a  six-inch 
wheel  and  put  it  under  your  freight  cars 
and  run  your  freight  cars  on  that  you 
would  readily  find  that  the  pressure  of 
your  track,  the  tractive  effect,  would  be 
marked. 

Q.  You  mean  there  is  no  blow  struck  by 


the    driver    on    any    locomotive    engine? 

A.  No,  sir;  we  are  talking  about  car 
wheels.  There  is  no  blow  struck  by  the 
wheel  of  an  engine  unless  there  is  inequal- 
ity in  it.  such  as  a  freight  wheel,  unless 
the  engine  is  running  out  of  its  counter- 
poise. 

Q.  You  spoke  of  the  piston  rod  on  the 
engine.     What  does  it  connect  with? 

.\.  The  drivers. 

Q.  Is  that  all? 

A.  The  cylinder,  of  course,  itself. 

Q.  How  docs  it  connect  with  the 
drivers  ? 

A.  By  the  connection  between  drivers. 

Q.  Well,  how? 

A.  I  don't  know  what  you  mean ;  it  has 
to  transmit  the  power  from  the  cylinder. 

Q.  I  am  asking  you  to  tell  the  commis- 
sion how  a  piston  rod  connects  with  the 
driving  wheel  driver,  if  you  know? 

A.  I  don't  know ;  I  don't  know  what 
method  is  used  in  making  the  connection, 
whether  it  is  by  the  stationary  pivot  on  the 
wheeli  and  it  is  fastened  over  that  or  it  is 
by  a  bolt  or  rivet,  or  how  the  connection 
is  made ;  it  is  there.  I  did  not  go  into  the 
mechanical  devices  necessary  to  make  the 
connection. 

Such  were  the  qualifications  of  a  witness 
that  the  state  put  upon  the  stand  to  testify 
as  to  matters  pertaining  to  locomotives. 
Was  it  ignorance  or  a  desire  to  deceive? 
I  can  parallel  it  with  another  state  wit- 
ness who  was  put  on  the  stand  to  prove 
that  a  railroad's  valuation  of  its  locomotive 
was  too  high  when  reduced  to  a  cent  per 
pound  basis.  To  do  this,  he  produced  a 
contract  in  which  the  price  and  weight  of 
a  certain  locomotive  was  given.  It  was 
all  right,  except  that  the  weights  given 
were  in  "working  order." 

This  added  the  weight  of  coal  and  water 
in  the  tender  and  water  in  the  boiler, 
which,  by  raising  the  weight,  naturally  cut 
down  the  price  per  pound.  It  came  pretty 
near  getting  through,  but  didn't. 

In  language  of  the  street :  "And  what 
do  you  think  of  that?" 

All  this  pertains  to  the  natural  but  some- 
times irritating  phenomenon  of  the  irre- 
versability  of  state  commission  decisions. 
To  start  with,  few  men  are  big  enough  to 
acknowledge  themselves  mistaken.  And 
the  few  become  nearly  zero  when  applied 
to  the  genus  homo  of  the  species  politician. 
So,  when  a  decision  has  been  rendered  and 
it  is  questioned  and  disputed  by  a  railroad 
company  the  commission  straightway  re- 
tains a  lawyer  and  hires  witnesses  to  prove 
to  it  (the  commission)  that  it  is  right. 
Naturally,  it  believes  its  own  witnesses 
rather  than  those  of  the  railroad,  and  is 
more  impressed  with  the  arguments  of  its 
own  attorney  than  by  those  of  the  oppos- 
ing counsel,  and  so  sustains  its  own  de- 
cisions. And  why  shouldn't  it?  But  some- 
how it  does  not  seem  quite  right — such  a 
proceeding  as  that. 

Is  it  fair?  Can  it  be  honest?  But  why 
should  we  bother  to  be  fair  and  honest 
with  a  corporation? 


Government   Ownership   in   Canada 

"Canada  has  a  population  of  less  than 
9,!X)0,000  people  and  our  national  railways 
are  costing  us  over  $100,000,000  per  an- 
num," were  the  words  of  Mr.  J.  L.  Payne, 
former  comptroller  of  statistics  in  the 
Canadian  Department  of  Railways. 

"Between  1917  and  1920  the  volume  of 
business  on  this  state  unit  increased  but 
3.9  per  cent,  yet  the  number  of  employes 
was  increased  by  60.3  per  cent.  At  the 
same  time  it  got  35.1  per  cent  less  service 
per  employe.  In  fact,  during  the  first  two 
years  of  public  ownership  there  was  a  de- 
cline of  43.3  per  cent  in  efficiency  by  the 
ton  and  passenger  mile  test,  than  which  no 
more  satisfactory  or  just  could  be  applied. 

"Four  things,  it  might  be  said,  have  been 
established  beyond  cavil.  We  have  (1) 
brought  on  ourselves  an  economic  policy 
of  exceeding  gravity;  (2)  very  heavy 
losses  have  been  incurred;  (3)  these  losses 
must  be  met  by  increased  taxation;  and 
(4)  no  solution  of  our  problem  appears  to 
be  in  sight  that  would  be  accepted  by  our 
Parliament  as  at  present  constituted. 

"To  make  matters  worse,  the  burden  is 
unequally  distributed.  The  West  has  the 
railway  mileage  and  Ontario  and  Quebec 
pay  four-fifths  of  the  taxation.  At  this 
juncture  it  is  simply  a  question  of  how 
long  the  country  can  stand  the  losses." 


Suspension    of    Hydrostatic    Tests    of 

Tanks  of  Tank  Cars  and  Safety 

Valve    Tests 

Mr.  V.  R.  Hawthorne,  secretary  of  the 
Mechanical  Division  of  the  American 
Railway  Association,  has  informed  the 
members  that  upon  recommendation  from 
the  Committee  on  Tank  Cars,  that  p3.Tt  of 
Sections  23  and  24  of  the  Standard  Specif- 
ications for  Tank  Cars,  Classes  I,  II,  III 
and  IV,  covering  the  requirements  of  test- 
ing of  tanks  hydraulically  and  testing  of 
safety  valves,  has  been  suspended  as  to 
tanks  for  which  such  tests  shall  become 
due  prior  to  January  1,  1922,  except  when 
such  cars  are  shopped  for  repairs. 

The  requirements  of  Section  23  of  each 
of  the  Specifications  named,  that  new  tanks 
shall  be  tested  before  being  put  into  serv- 
ice, and  that  tanks  damaged  to  the  extent 
of  requiring  patching  or  renewal  of  one 
or  more  sheets,  or  extensive  reriveting 
or  recalking  of  seams,  shall  be  retested 
before  being  returned  to  service,  are  not 
suspended. 

The  requirements  of  Section  24  of  each 
of  the  Specifications  named,  that  safety- 
valves  on  new  cars  shall  be  tested  and  ad- 
justed before  the  cars  are  placed  in  service, 
are  not  suspended. 

Later,  the  committee  granted  permission 
to  place  in  service  any  valves  now  on 
hand  of  that  design  prior  to  July  1,  1923. 
All  patterns,  however,  should  be  changed 
at  once  so  that  future  castings  will  comply 
with  the  requirements  as  shown  in  Sup- 
plement No.  1  to  the  Tank  Car  Specifica- 
tions for  1920,  Figures  9-A  and  10-A. 
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The    Stability   of   Locomotives 

There  is  an  old  saying  about  the  diffi- 
culty of  deciding  when  doctors  disagree. 
And  there  is  a  case  of  apparently  radical 
disagreement  between  practitioners  in 
America  and  Europe  regarding  the  steadi- 
ness, or,  as  some  call  it,  the  stability  of 
locomotives  when  running  at  a  high  speed. 

A  number  of  years  ago  the  Pennsylvania 
Railroad  conducted  an  elaborate  series  of 
investigations  on  the  West  Jersey  &  Sea- 
shore Railroad  over  a  specially  constructed 
section  of  track  in  order  to  determine  the 
most  suitable  type  of  electric  locomotive  to 
build  for  use  in  the  New  York  terminal. 
Later,  Mr.  George  L.  Fowler  made  a  simi- 
lar investigation  on  the  Canadian  Pacific, 
though  for  a  different  purpose,  but  obtained 
results  that  checked  almost  exactly  with 
those  of  the  Pennsylvania.  The  result  of 
the  work  in  both  instances  was  to  show 
that  a  locomotive  with  an  unsymmetrical 
wheel  base  was  Steadier  than  one  with  a 
symmetrical  wheel  base.  And  now  comes 
Col.  L.  B.  Billington,  chief  mechanical  en- 
gineer of  the  London,  Brighton  &  South 
Coast  Railway  of  England,  with  a  series  of 
tests,  from  which  he  has  arrived  at  the 
conclusion  that  the  engine  with  the  sym- 
metrical wheel  base  is  the  steadier. 

Perhaps  a  word  of  explanation  as  to 
what  is  meant  may  not  be  out  of  place.    By 


a  symmetrical  wheel  base  is  meant  an  en- 
gine where  there  are  an  equal  number  of 
truck  wheels  in  front  of  and  following  the 
drivers,  as  in  a  2-8-2  or  Mikado  locomo- 
tive. Whereas,  a  consolidation,  or  2-8-0, 
locomotive  has  an  unsymmetrical  wheel 
base. 

There  may  be  two  explanations  of  this 
difference  of  opinion  between  the  American 
and  English  investigators.  One  may  be  be- 
cause of  the  difference  in  the  methods  of 
conducting  the  investigation  and  the  other 
because  of  difference  in  track  construction. 

As  to  the  first,  both  American  investiga- 
tors worked  on  the  track.  They  measured 
the  intensity  of  the  lateral  blow  or  impact 
delivered  by  the  locomotive  against  the 
rail,  this  blow  being  that  of  the  locomotive 
as  a  whole  and  disregarding  the  blows  de- 
livered by  individual  wheels.  The  English 
investigator  measured  the  amplitude  of  the 
lateral  movement  of  the  engine  relatively  to 
the  track,  the  measurements  being  taken  at 
each  end  of  the  machine. 

As  for  speeds,  there  were  no  differences 
between  the  two  except  that  the  English 
tests  were  made  at  or  about  fifty  miles  an 
hour,  while  the  American  were  made  at 
thirty,  forty,  fifty  and  sixty  miles  an  hour, 
the  speed  having  no  effect  on  the  generali- 
zation of  the  results. 

The  second  difference  in  the  general 
conditions  is  that  of  track  construction. 
The  English  track  is  laid  with  the  joints 
of  the  two  rails  opposite  each  other.  The 
American  track  is  laid  with  the  joints 
staggered. 

On  certain  sections  of  the  Belgian 
State  Railways,  where  portions  are  laid 
in  the  American  way,  it  has  been  found 
that  on  the  European  type  of  track  the 
locomotives  of  all  classes  have  a  tendency 
to  gallop:  whereas,  on  the  American 
laidi  tracks,  with  staggered  joints,  the 
engines  have  a  tendency  to  nose. 

The  difference,  then,  in  the  findings  of 
the  two  sets  of  investigators  may  be  ex- 
plained by  either  one  of  these  differences 
of  conditions :  for,  under  identical  condi- 
tions  identical   results  must  be  obtained. 

As  to  the  difference  in  method  of  ap- 
proaching the  subject  the  two  results  may 
after  all   check. 

The  Americans  measured  the  in- 
tensity of  the  lateral  blow  delivered  to 
the  rail.  The  Englishman  measured  the 
amplitude  of  the  lateral  motion  of  the 
engine.  It  is  quite  possible  that  a  move- 
ment of  the  engine  that  was  brought  to  a 
sudden  stop  might  deliver  a  heavier  blow 
to  the  rail,  when  measured  in  pounds  of 
pressure  than  a  swing  of  greater  ampli- 
tude   brought    to   a   stop   more   gradually. 

The  two  may  be  likened  to  the  blow 
of  a  hammer  on  two  springs.  By  one  the 
blow  is  stopped  after  a  deflection  of  one 
inch;  by  the  other,  after  a  deflection  of 
two  inches.  The  energy  expended  is  the 
same  in  both  cases  but  the  pressure  ex- 
erted on  its  support  by  the  spring  of  long 
deflection  is  but  half  of  that  of  the  spring 


with  the  short  deflection. 

Hence,  while  the  English  engine  with  a 
symmetrical  wheel  base  may  have  shown 
a  lesser  amplitude  of  vibration  than  its 
fellows,  it  may  have  followed  the  example 
of  its  American  brothers  and  delivered  a 
heavier  blow  against  the  rail. 

As  to  whether  the  arrangement  of  the 
rail  joints  could  have  completely  reversed 
matters  is  another  question  that  can  only 
be  answered  by  a  trial  on  the  two  kinds  o5 
track.  That  track  conditions  have  a  very 
marked  effect  on  this  matter  the  Amer- 
icans fully  determined,  and  the  action  of 
engines  on  the  Belgian  tracks  emphasizes 
the  matter.  We  know  that  very  serious 
blows  may  be  caused  by  distortion  of 
track,  but  as  to  just  what  minor  differences, 
such  as  may  occur  from  tie  to  tie  may 
produce,  we  know  very  little.  And  can 
only  infer  that  they  have  an  effect  with- 
out knowing  what  it  is. 

But  here  we  have  reliable  investigations, 
flatly  contradicting  each  other  in  the  gen- 
eralization. One  generalization  must  be 
wrong  when  the  proposition  is  reduced 
to  its  final  terms.  It  would  seem  to  be 
well  worth  while  to  find  out  which  one  is 
in  error. 


Accidents 


Louis  Brandeis  created  the  sensation  of 
his  life  when,  a  few  years  ago,  he  declared 
that  the  railroads  could  save  a  million  dol- 
lars a  day  by  taking  care.  He  may  or 
may  not  have  been  right,  but  it  does  seem 
as  though  a  fair  percentage  of  such  a  sav- 
ing would  be  made  if  everybody  would  take 
care. 

The  Interstate  Commerce  Commission 
requires  the  railroads  to  file  a  report  of 
every  accident  that  causes  a  personal  in- 
jury or  a  money  loss  of  $150.00  or  more. 
These  reports  are  analyzed,  carded,  classi- 
fied and  are  used  for  making  up  the  sta- 
tistics published  by  the  commission.  These 
published  statistics,  however  carefully 
studied,  can  only  tell  a  very  small  part 
of  the  story ;  for  it  is  only  by  going  over 
these  reports  in  detail  that  the  investigator 
can  fully — no,  not  fully — can  even  par- 
tially grasp  the  full  significance  of  what 
is  going  on. 

Without  going  into  detailed  accuracy  as 
to  figures,  but  merely  grouping  them 
roughly  into  personal  and  property  acci- 
dents, it  will  be  found  that  about  one- 
third  are  property  and  two-thirds  personal 
injury  accidents.  There  are,  of  course, 
some  personal  injuries  for  which  the  per- 
son injured  is  in  no  way  responsible,  but 
these  form  such  a  small  percentage  of  the 
whole  as  to  be  negligible.  This  is  espe- 
cially true  of  those  killed.  If  we  elimi- 
nate those  killed  as  trespassers  and  In 
automobiles,  that  are  struck  by  trains, 
there  are  but  an  insignificant  number  left. 

There  are  very  few  roads  that  do  not 
report  automobiles  struck  by  trains  every 
month.     And   the    recklessness   and   care- 
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kssiicss  of  the  drivers  is  amazing.  They 
apparently  rarely  think  of  stopping,  look- 
ing and  listening.  They  drive  upon  the 
tracks  regardless  of  blowing  whistles  and 
ringing  bells.  They  disregard  shouts  ot 
warning  and  the  frantic  gesticulations  of 
cro.ssing  watchmen.  They  drive  through 
lowered  crossing  gates  and  even  dodge  be- 
neath them  if  there  is  room.  They  let 
their  frantic  hurry  to  save  a  few  seconds 
imperil  their  own  and  the  lives  of  their 
friends.  And  death  takes  a  goodly  tally. 
besides  those  that  are  maimed  or  tem- 
porarily injured. 

Now,  if  so  many  are  caught  what  would 
be  the  record  of  narrow  escapes  ? 

It  is  gruesome  reading  that,  of  the 
"automobile  struck  by  train"  accidents,  and 
leads  one  to  wonder  whether  the  applicant 
for  a  chauffeur's  license  ought  not  to  be 
subjected  to  a  psychological  test  to  de- 
termine his  fitness  to  be  entrusted  with  the 
lives  of  his  own  and  his  fellow-men.  It 
is  to  be  feared  that  many  would  be  found 
wanting.  Age,  se.K  nor  social  condition 
seems  to  make  no  distinction  in  these  reck- 
less incompetents.  And  so  long  as  almost 
anyone  can  secure  a  license,  there  will 
continue  these  races  with  express  trains 
and  death  for  the  crossing.  It  may  be 
that  the  fools  are  not  all  dead  j-et,  but  the 
automobile  is  certainly  a  great  contribut- 
ing element  in  the  decimation  of  their  num- 
bers. 

Then,  there  are  the  great  mass  of  minor 
accidents,  sprains  and  bniises,  that  are  so 
very  largely  so,  that  they  may  be  said 
to  be  almost  wholly  due  to  personal  care- 
lessness. 

Humans,  by  their  cultivation  and  civiliza- 
tion, that  so  largely  eliminated  the  neces- 
sity of  being  constantly  on  the  guard,  seem 
to  have  lost,  to  a  great  extent,  that  in- 
stinctive watchfulness  belonging  to  the 
brute.  So  they  fail  to  "watch  their  step." 
witli  results  that  send  the  personal  injury 
cases  up  into  the  thousands  every  month. 
Perhaps  line  upon  line  and  precept  upon 
precept  may  make  a  change  in  human 
thoughtfulness,  but  man  is  weak  and  one 
is   inclined  to  be  pessimistic. 

However,  without  having  the  actual  fig- 
ures, the  impression  made,  after  an  ex- 
amination of  thousands  of  these  reports,  is 
that  if  the  reckless  chauffeurs  and  tres- 
passers could  be  put  out  of  business  and 
all  others  would  "watch  their  step"  and 
be  careful  in  every  respect,  ninety  per 
cent  of  the  personal  injury  cases  now  re- 
ported by  the  railroads  would  be  wiped 
away,  and  the  death  list  would  almost 
vanish. 

Now,  as  to  property  accidents !  Again, 
what  is  stated  is  an  impression,  not  a 
statement  of  facts  that  have  been  counted. 
This  impression  given  by  the  reports  is 
that  about  sixty  per  cent  of  the  property 
accidents  are  due  to  carelessness  and 
neglect.  Brakes  are  not  set  on  standing 
cars ;  switches  are  thrown  betw-een  the 
trucks   of  moving  trains;   action   is   taken 


before  signals  are  properly  understood; 
riders,  in  their  hurry,  do  not  properly  con- 
trol the  cars  they  are  on;  flagmen  arc 
slow  in  getting  out  and  back;  and  there 
is  carelessness  in  cutting  and  coupling  cars. 
The  result  is  damage  galore  and  how 
much  that  falls  below  the  $150.00  limit 
or  is  a  chance  escape  no  one  knows. 

Then  there  are  only  the  few  unavoid- 
able accidents  left.  Unavoidable  because 
we  do  not  know  just  how  to  prevent  them. 
Here  are  tlie  rails  with  hidden  Haws  that 
break ;  the  wheels  with  a  seam  Ijcneath  the 
tread  that  lose  a  flange ;  the  triple  valve 
that  passes  every  inspection  and  test  but 
which  gathers  to  itself  some  dust,  and  be- 
comes a  dynamiter  upon  the  road,  or  axles 
that  are  breaking  by  a  progressive  fracture 
that  cannot  be  detected.  These  are  the 
tilings  that  go  to  make  up  the  unavoidable 
accidents ;  unavoidable  as  yet.  And  their 
cost  is  great.  A  defective  triple,  a  stick- 
ing brake,  an  overheated  wheel  that  bursts, 
a  derailed  train,  may  send  the  damage 
costs  well  up  into  the  five  figure  zone. 
These  are  things  that  we  have  to  face 
daily  and  hourly,  and  which  promise  to  be 
ever  present  for  some  time  to  come. 

But  after  all,  the  lesson  taught  by  these 
reports,  is  one  of  the  necessity  for  care. 
Care  here,  there,  everywhere.  Care  of  the 
person,  of  material,  of  the  mind.  The 
"safety  first"  that  has  been  shouted  from 
the  housetops,  the  folders  and  the  bulletin 
boards  is  no  altruistic  propaganda.  It  is, 
in  a  final  analysis,  a  simple  cold-blooded 
business  proposition  for  the  saving  of 
property,  the  avoidance  of  damage  claims 
and  the  conservation  of  human  energy,  and 
as  such  it  should  be  preached  more  loudly 
and  with  more  vigor  than  ever  before. 
For  before  it  lies  the  possibility  of  elimi- 
nating, probably,  ninetj'  per  cent  of  all  the 
railroad  accidents  that  are  now  reported  to 
the  Interstate  Commerce  Commission,  and 
the  time  taken  to  make  them  out  and  the 
space  required  to  store  them  could  be  more 
profitably  employed   in   other   ways. 


Morale  and  the  Men  Above 

Much  has  been  w-ritten  and  more  said 
of  the  good  old  days  when  men  took  more 
pride  in  the  railroad  that  they  worked  for 
than  they  seem  to  do  at  present.  And 
then  there  is  an  old  adage  of  "like  mas- 
ter like  man"  that  sifts  the  characteristics 
of  the  general  manager  down  through  all 
intermediate  steps  to  the  office  boy. 

Both  of  these  points  are  brought  to  the 
fore  in  a  few  paragraphs  of  Edward  Hun- 
gerford's  Story  of  the  Rome,  Watertown 
and  Ogdensburgh  Railroad,  and  this  is  the 
way  he  puts  it : 

"The  days  of  the  final  decade  of  the 
Rome,  Watertowm  &  Ogdensburgh  were, 
most  of  them  however,  good  days,  indeed. 
Fondly  do  the  men  of  that  era,  getting, 
alas,  fewer  each  year,  speak  of  the  time 
when  the  Rome  road  had  its  corporate 
identity  and.  what  meant  far  more  to  them, 


a  corporate  personality.  For  the  R.  \V. 
&  O.  did  have  in  those  last  days  those 
elusive  qualities,  that  even  the  so-called 
inanimate  corporation  can  sometimes  have 
— a  heart  and  a  soul.  Yet,  in  every  case, 
attrilnitcs  such  as  these  must  come  from 
above,  from  the  men  in  real  charge  of  the 
property.  The  courtesy  of  the  ticket 
agent,  the  friendliness  of  the  conductor  are 
the  reflection  of  the  courtesy  and  the 
friendliness  of  the  men  above  him.  It  is 
enough  to  say  that  H.  M.  Britton  was  at 
all  times  Ixith  courteous  and  friendly.  He 
was  a  tremendous  inspiration  to  the  men 
with,  and  below  him. 

"In  the  doleful  days  of  the  Sloan  ad- 
ministration the  R.  W.  &  O.  began  to  de- 
teriorate in  its  morale  with  a  tremendous 
rapidity.  In  the  days  after  the  coming  of 
Parsons  and  of  Britton  it  began  slowly, 
but  very  surely,  to  regain  this  quality  so 
precious  and  so  essential  to  the  successful 
operation  of  any  railroad.  The  property 
began  to  pick  up  amazingly.  At  first  it 
was,  indeed,  a  heart-breaking  task.  As 
we  have  seen,  at  the  end  of  the  Sloan  re- 
gime little  but  a  shell  remained  of  a  once 
proud  and  prosperous  railroad.  The  road 
needed  ties  and  rails,  bridges,  shops  power, 
rolling  stock — everything.  More  than  these 
even  it  needed  the  future  confidence  of  its 
employes.  It  needed  men  with  ideas  and 
men  with  vision.  From  its  new  owners 
gradually  came  all  of  these  things. 

Yet  before  the  things  material  came  the 
things  spiritual,  if  you  will  let  me  put  it 
that  way.  Brittion  gained  the  confidence 
of  his  men.  He  played  the  game  and  he 
played  it  fairly.  And  no  one  knows  better 
when  it's  being  played  fairly  by  the  big 
bosses  at  headquarters,  than  does  your 
keen-witted  railroader  of  the  rank  and  file. 
Perhaps,  the  best  testimony  of  the  bigness 
of  H.  M.  Britton  came  not  long  ago,  from 
one  of  the  men  who  had  worked  under 
him — a  veteran  engineer,  today  retired  and 
living  at  his  home  in  St.  Lawrence  County. 
"  'We  didn't  get  much  money,  I'll  grant 
you,'  says  this  man.  'but  somehow  we 
didn't  seem  to  need  much.  And  yet  I 
don't  know  but  what  we  had  as  much  to 
live  on  as  we  do  now.  But  that  didn't 
make  any  difference.  We  were  interested 
in  the  road  and  we  were  all  helping  to  put 
it  in  the  position  that  we  felt  it  ought  to  be 
in.  In  those  earliest  days,  you  know,  our 
engines  used  to  have  a  lot  of  brass  work. 
We  used  to  spend  hours  over  them,  keep- 
ing them  in  shape,  polishing  them  and 
scrubbing  them.  And  when  we  had  no 
polishing  or  scrubbing  to  do,  we'd  go  down 
to  the  yard  and  just  sit  in  them.  They 
belonged  to  us.  The  company  may  have 
paid  for  them,  but  we  owned  them.' 

"So  was  it.  'Charley'  Vogel,  running 
the  local  freight  from  Watertown  to  Nor- 
wood, down  one  day  and  back  the  next,  in 
'opposition'  to  'Than'  Peterson  used  to 
boast  that  he  could  eat  his  lunch  from  the 
running-board  of  his  cleanly  engine ;  which 
Iiad  started  her  career  years  before  as  the 
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Moses  Taylor,  No.  35.  Ed  Geer,  his  fire- 
man, was  as  hard  a  worker  as  the  skipper. 
This  frame  of  mind  was  characteristic  of 
all  ranks  and  of  all  classes.  Indeed,  the 
company  may  have  paid  for  the  road,  but 
the  men  did  own  it.  And  they  owned  it 
in  a  sense  that  cannot  easily  be  understood 
today — in  the  confusion  of  national  agree- 
ments and  decisions  by  the  Labor  Board 
out  at  Chicago  and  a  vast  and  pathetic 
multiplicity  of  red-tape  between  the  rail- 
road worker  and  his  boss. 

"Take  Ben  Batchelder:  We  saw  him  a 
moment  ago  with  John  O'Sullivan  working 
a  thirty-six  hour  day  to  clean  up  a  circus 
wreck  just  outside  of  Potsdam.  That  was 
Ben  Batchelder's  way  always.  Incidentally, 
it  was  just  one  of  his  days.  One  time, 
in  midwinter,  during  a  fortnight  of  con- 
stant heavy  snow,  when  Ben  had  become 
Master  Mechanic  at  Watertown,  the  des- 
patcher  called  him  on  the  'phone  and 
asked  for  a  locomotive  to  operate  a  snow- 
plow.  Ben  replied  that  all  the  locomo- 
tives were  frozen  and  that  it  would  be 
slow  work  thawing  them  out,  and  making 
them  ready  for  service. 

"  'Then  why  don't  you  take  them  into 
the  house  and  thaw  them  out?'  shouted  the 
despatcher. 

"  'There's  no  roof  on  the  house,  and  I'm 
too  busy  today  to  put  one  on,'  was  the 
quick  retort. 

"Faith  and  loyalty — we  did  not  call  it 
morale  in  those  days,  but  it  was,  just  the 
same.  Here  was  Conductor  William 
Schram  with  a  brisk  little  job,  handling 
the  way  freight  on  the  old  Cape  branch. 
He  had  just  spent  three  days  bringing  a 
big  Russell  plow  through  from  the  Cape 
to  Watertown.  On  getting  into  Watertown 
it  was  needed  to  open  up  the  road  between 
that  city  and  Philadelphia.  Schram  had 
been  on  duty  three  days  without  rest. 
Another  conductor  was  called  to  relieve 
him.  William  Schram  protested.  He  said 
that  he  did  not  feel  that  he  could  desert 
the  road  when  it  was  in  a  fix." 


National    Agreements 

"The  national  agreements  in  theory  are 
splendid  ideas.  In  practice,  they  are  im- 
practical. For  instance,  if  there  is  an 
irritating  question  that  arises  on  the  Pere 
Marquette  Railway  in  connection  with 
these  agreements,  and  another  entirely  dif- 
ferent irritating  question  that  arises  on 
the  Southern  Railway  500  miles  or  more 
away,  and  still  another  such  situation  on 
the  Santa  Fe  Railway  perhaps  a  thousand 
miles  away,  the  Pere  Marquette,  the  South- 
ern and  the  Santa  Fe  Railroads  find  them- 
selves not  with  one  situation  each  to  deal 
with,  but  with  three  such  situations.  The 
troubles  are  cumulative.  What  misunder- 
standings might  be  considered  as  minor  in 
this  way  become  major  grievances." — F. 
H.  Alfred,  president,  Pere  Marquette 
Railway. 


Functions  of  Side  Bearings  and  Center 
Plates  on  Freight  Cars 

The  following  statement  regarding  this 
subject  was  made  by  the  late  R.  P.  C. 
Sanderson,  formerly  superintendent  of  mo- 
tive power  of  the  Virginian  and  the  Sea- 
board Air  Line : 

So  far  as  freight  cars  are  concerned,  and 
with  especial  reference  to  the  safety  of 
cars  on  ordinary  track,  a  clearance  between 
the  side  bearings  is  absolutely  essential  on 
rigid  cars  and  most  desirable  on  flexible 
cars.  Absolutely  essential  with  Diamond 
or  rigid  side  frame  trucks.  Most  desir- 
able with  pedestal  trucks  having  small 
movement  at  the  boxes,  and  not  especially 
necessary  with  equalized  trucks. 

Low  joints  and  track  inequalities  are 
everyday  occurrences  on  most  American 
railways,  where  the  cost  of  maintenance 
has  to  be  regulated  in  a  given  ratio  to 
the  gross  earnings,  especially  so  now  that 
earnings  have  been  reduced  by  enforced 
reductions  of  rates  and  increased  operating 
expenses,  due  to  legislative  action. 

When  passing  over  such  mequalities,  a 
rigid  car  body  cannot  adjust  itself  thereto, 
and  unequal  loads  are  thrown  on  the  differ- 
ent side  bearings  if  all  are  in  contact, 
which  will  frequently  cause  derailments,  as 
the  load  on  the  outside  bearing  of  the  lead- 
ing truck  is  often  insufficient  to  prevent 
the  wheel  mounting. 

The  only  practical  remedy  for  this  de- 
fect, outside  of  the  use  of  equalized  trucks, 
or  trucks  having  considerable  pedestal 
movement,  is  in  allowing  sufficient  side 
bearing  clearance  so  that  the  trucks  can  ad- 
just themselves  to  the  track  inequalities 
under  the  body  while  maintaining  a  rea- 
sonably equal  division  of  the  load  on  all 
wheels. 

The  amount  of  side  bearing  clearance  re- 
quired must  depend  on  the  average  condi- 
tion of  the  surface  of  the  track,  but  usually 
fg  inch  to  each  side  bearing  is  sufficient, 
and  less  than  this  can  be  used,  depending 
on  the  average  condition  of  the  surface  of 
the  track. 

Rigid  bolsters  are  essential  to  the  main- 
tenance of  side  bearing  clearances,  and  such 
are  commonly  found  in  all-steel  under- 
frame  cars. 

It  is  not  believed  to  be  worth  while  to 
spend  much  time  investigating  conditions 
for  wooden  underframe  cars,  as  it  is  rea- 
sonably certain  that  the  freight  car  of  the 
future  will  be  built  with  strong  rigid  un- 
derframcs. 

The  functions  of  the  side  bearings  where 
a  clearance  is  provided,  for  reasons  above 
mentioned,  are  twofold : 

First.  To  stop  the  oscillations  of  the 
body  on  the  center  plate  in  running  over 
rough  track  or  when  passing  over  curves 
when  the  horizontal  eff'ect  of  the  centrifu- 
gal force  has  a  tendency  to  make  the  body 
roll. 

Second.  To  permit  a  rotary  movement 
of  the  truck  under  the  body  when  the  side 
bearings  are  in  contact. 

In  connection  with  these  two  functions, 


it  is  important  that  the  center  plate  should 
have  a  flat  bearing  surface  of  sufficient 
diameter,  in  proportion  to  the  load  it  car- 
ries and  the  height  of  the  center  of  gravity 
of  this  load,  to  have  sufficient  self-righting 
qualities,  so  that  the  body  will  only  lurch 
on  the  side  bearing  under  rather  extreme 
conditions  of  bad  track  and  centrifugal  lat- 
eral thrust  and  will  tend  to  right  itself  to 
a  vertical  position  by  the  action  of  the  cen- 
ter plate. 

It  is  evident  that  the  most  effective  posi- 
tion of  the  side  bearing,  with  reference  to 
the  center  plate,  will  be  where  it  is  placed 
directly  over  the  journals  as  the  leverage 
will  be  as  great  as  the  truck  clearance  will 
permit  to  resist  the  lurching  of  the  body 
with  the  least  pressure  on  the  side  bearings. 
It  is  further  evident  that  in  this  position, 
assuming  that  a  given  resistance  is  neces- 
sary to  stop  the  side  lurch  of  the  body,  or 
to  hold  the  body  upright,  the  work  done 
is  a  function  of  the  lever  arm,  so  that  with 
a  wider  spread  of  side  bearing  there  will  be 
less  pressure;  with  a  less  spread  of  side 
bearing,  there  will  be  a  greater  pressure  to 
accomplish  the  same  purpose. 

This  has  a  direct  effect  on  the  resistance 
to  curving  of  the  truck  under  the  body, 
due  to  friction,  as  the  friction  is  propor- 
tional to  the  pressure  as  well  as  to  the 
movement. 

With  a  properly  designed  self-righting 
center  plate,  the  best  results  will  be  accom- 
plished by  placing  the  side  bearing  as  far 
out  as  possible,  as  the  pressure  will  be  less 
and  as  the  movement  of  the  trucks  during 
the  period  when  the  side  bearings  will  be 
in  contact  will  be  comparatively  small,  it  is 
believed  that  with  side  bearings  properly 
arranged  for  easy  adjustment  for  clear- 
ance and  provided  with  a  simple  means  of 
lubrication,  anti-friction  side  bearings 
would  be  found  to  be  unnecessary. 

Experience  has  shown  that  any  form  of 
roller,  ball  or  other  anti-friction  side  bear- 
ings will  fail  where  side  bearing  clearance 
is  provided  (and  such  clearance  is  as  neces- 
sary with  anti-friction  side  bearings  as  with 
plain  side  bearings)  on  account  of  the  im- 
pact blows  when  the  side  bearings  come  in 
contact. 

The  base  of  the  stability  for  the  entire 
c.ir  is  the  spacing  of  the  rails,  but  since  all 
pressure  on  the  rails  must  be  transmitted 
through  the  journals  outside  the  wheels, 
the  best  position  for  the  side  bearings  is 
directly  over  the  center  of  the  journals. 
The  next  best  position  would  be  with  the 
side  bearings  directly  over  the  rails,  in 
either  case,  transmitting  the  pressure 
through  the  springs  to  the  frame,  by  com- 
pression of  the  bolster  and  relieving  it  of 
all  bending  strains  due  to  side  bearing 
pressures. 

Side  bearing  designed  for  use  with  Vir- 
ginian Railway  freight  cars,  have  the  bot- 
tom side  bearing  arranged  for  adjustment 
as  to  height,  by  means  of  liners  and  the 
top  side  bearing  being  provided  with  a 
grease  cup,  similar  to  that  used  on  the 
side  rods  of  locomotive. 
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Pressed  Steel  Domes  for  Locomotives 

Ample   Strength   and   Economy  in   Formation 
Developed  by  the  Baldwin  Locomotive  Works 


The  Baldwin  Locomotive  Works  have 
developed  a  standard  steam  dome  for  lo- 
comotive boilers  that  combines  the  essen- 
tial requisites  of  ample  strength  and  econ- 
omy in  formation.  It  is  of  pressed  steel, 
made  from  a  flat  plate  by  stamping  in  the 
usual  manner.  The  apearance  of  tlie  out- 
put is  clearly  shown  by  the  reproductions 
of  the  photographs. 

Dies  have  been  made  for  seven  diame- 
ters and  four  heights  of  domes,  as  shown 
in  the  annexed  table.  Owing  to  the  differ- 
ences in  the  amount  of  work  put  upon  the 
plate  and  differences  in  the  finished  diam- 
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eters  the  plates  used  are  of  different  thick- 
nesses. 

For  any  dome  ISyi  in.  in  diameter  and 
19  in.  or  less  in  height  a  plate  48  in.  in 
diameter  and  J4  '"■  thick  is  used.  For 
domes  19  in,  and  22  in.  diameter  the  sheet 
is  13/16  in.  thick  and  for  domes  of  25  in., 
29  in.,  33  in.  and  36  in.  diameter  sheets  \yi 
in.  thick  are  used. 

The  diameter  of  the  plate  to  be  used 
varies  with  the  diameter  and  height  of 
the  dome,  and  the  method  of  determining 
it  is  shown  in  the  accompanying  series  of 
diagrams. 

In  these  diagrams  the  figure  next  to  the 
irregular  line  indicates  the  height  of  dome. 
The  figures  along  the  bottom  indicate  the 
boiler  diameters,  while  the  larger  figures 
at  the  extreme  left  and  right  indicate  the 
diameter  of  the  plate  to  be  used. 

In  order  to  determine  this  later,  find  the 
figure  at  the  bottom  of  the  proper  dome 
diameter,  the  figure  nearest  to  the  diam- 
eter of  the  boiler  on  which  it  is  to  be 
used.  Follow  the  vertical  line  above  it 
until  it  intersects  the  irregular  line  lead- 
ing off  from  the  height  of  the  dome  at  the 
left  of  the  diagram.  Then  follow  the  hori- 
zontal line  at  which  this  intersection  takes 
place  to  the  figures  at  the  left  or  right  of 
the  diagram  for  the  diameter  of  the  plate 
to  be  used ;  the  thickness  of  which  has 
been  specified  above. 
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IJndeJ*  the  reciuirad  dome  diam.  find  at  the  bottom 
that  naarast  to  the  radius  of  the  boiler,  follow 
zi.  .262*2X20^  yp  ,.j,jg  -^^^f,  to  its  Intflraection  with  the  irreg- 
ular line  for  height  of  dome  oppoeite  this,  at 
the  sides,  the  diameter  of  plate  required  may  be 
found. 
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30tli  Annual  Convention  of  the  Traveling  Engineers  Ass'n. 

Reports  Presented  Covering  Flange  Oilers — Operation  and  Maintenance  of  Oil  Burning 

Locomotives— Mechanical  Firing  of  Locomotives — -Relation  of  Air  Brake  Defects 

to  Traffic  Delays  and  Fuel  Consumption,  Etc. 


The  thirtieth  annua!  convention  of  the 
Travehng  Engineers'  Association  opened 
at  the  Hotel  Sherman,  Chicago,  III.,  Octo- 
ber 31,  and  lasted  four  days.  President 
J.  H.  De  Salis,  master  mechanic  of  the 
New  York  Central  at  East  Syracuse,  New 
York,  presided. 

The  committee  reports  and  papers  were 
of  the  usual  highly  practical  standard  of 
this  association,  and  brought  out  discus- 
sions full  of  interesting  experiences  which 
will  be  published  in  full  in  the  annual 
volume  issued  by  the  secretary  of  the  as- 
sociation. 

Flange  Oilers 

An  excellent  report  on  Flange  Oilers 
was  presented  by  a  committee  of  which 
N.  Suhrie  was  chairman  and  which  is  here 
reproduced  in  full. 

When  the  first  wheels  were  made  with 
flanges,  it  was  evident  that  the  friction 
between  the  flange  and  rail  was  a  factor 
to  be  taken  into  account,  and  means  would 
have  to  be  provided  to  eliminate  same  if 
possible.  To  do  this,  various  schemes 
were  tried,  and  it  was  found  that  by  lubri- 
cating the  flange  of  the  wheel  or  inside 
head  of  the  rail  fairly  satisfactory'  results 
were  obtained. 

This  at  first  was  accomplished  manually, 
and  from  the  gratifying  results  obtained, 
numerous  methods  have  been  devised 
whereby  the  lubricating  of  the  flange  is 
done  mechanically. 

At  the  present  time,  in  any  of  our  cities 
having  trolley  cars,  it  is  a  common  sight 
to  see  the  outside  rail  on  a  curve  being 
greased  by  a  man  with  a  piece  of  waste 
fastened  to  a  stick. 

The  excessive  flange  wear  on  our  loco- 
motives and  cars  and  the  rail  wear,  espe- 
cially on  curves,  together  with  the  derail- 
ments attributed  to  flange  friction,  has 
been  a  very  annoying  question  to  the  vari- 
ous railroads  for  years,  and  incidentally  has 
taken  quite  a  large  slice  from  the  net 
profits. 

To  overcome  the  above  mentioned  fric- 
tion, the  following  devices  have  been  de- 
signed : 

1.  A  piece  of  waste  attached  to  the 
frame  of  the  locomotive  with  a  piece  of 
wire  in  a  position  so  that  it  would  come 
in  contact  with  the  driver  wheel  flange. 
When  the  engineer  was  oiling  around,  he 
would  drop  some  oil  onto  the  waste,  a 
small  portion  of  which  would  reach  the 
flange.  The  crudeness  of  this  method  was 
wasteful  in  the  use  of  oil,  but  some  small 
benefit  was  derived. 

2.  The  next  advance  was  a  crude  tin 
can  mounted  on  a  bracket  attached  to  the 


locomotive  frame.  From  this  can  a  pipe 
with  a  wick  in  the  end  was  projected  to  a 
position  over  the  driver  wheel  flange. 
After  the  can  had  been  filled  with  black 
oil,  the  wicking  was  supposed  to  form  a 
circuit  between  the  oil  in  the  can  and  the 
driver  wheel  flange.  This  helped  a  little, 
but  in  the  majority  of  cases  this  caused 
the  driving  wheels  to  slip  to  such  an  ex- 
tent that  the  method  was  impracticable. 

3.  From  the  above  devices  an  arrange- 
ment was  made  with  a  flexibly  mounted 
shoe   that   was   supposed  to   be   in  contact 


6.  Hard  grease  to  bear  against  the 
flange ;  but  with  this  scheme  the  hard 
grease  gathered  dirt  and  sand  and  made 
an  abrasive,  causing  rapid  flange  wear. 

7.  An  oil  receptacle  with  a  pin  valve 
fastened  to  a  pendulum  that  was  actuated 
by  the  motion  of  the  locomotive  and  al- 
lowed the  oil  to  be  dropped  on  the  flange. 

8.  An  oil  receptacle  with  the  exhaust 
steam  from  the  compressor  forcing  the  oil 
through  a  jet  onto  the  flange.  The  exhaust 
steam  from  the  compressor  without  any  oil 
other   than   that    used    for    lubrication   of 
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with  the  flange.  The  use  of  this  flexible 
shoe  developed  two  noticeable  facts :  It 
was  hard  to  keep  the  shoe  in  position  and 
the  oil  was  carried  on  the  tread  due  to 
the  lateral  motion. 

4.  A  stick  of  graphite  held  by  a  clamp 
from  the  frame  in  such  a  positon  as  to 
rub  on  the  flange.  The  same  difiiculty  was 
experienced  as  with  the  flexible  shoe. 

5.  A  reservoir  of  oil  with  a  needle 
point  resting  against  the  flange  and  closed 
except  when  the  wheels  were  working 
laterally.  The  slightest  move  laterally 
opened  a  valve  and  allowed  the  oil  to  run 
on  the  flange. 


steam  end  of  air  compressor  was  tried,  but 
without  success. 

9.  In  1904  the  hydrostatic  oil,  so 
termed  because  it  works  on  the  condensa- 
tion displacement  principle,  was  developed, 
and  it  has  been  generally  conceded  from 
previous  tests  that  a  successful  flange  lu- 
bricator is  one  that  can  be  operated  or 
controlled  from  the  cab  of  the  locomotive, 
and  can  be  started  or  stopped  at  the  will 
or  judgment  of  the  engineer.  This  is  cor- 
rect as  far  as  it  goes,  but  it  stops  just 
short  of  the  ideal  flange  oiler.  The  engi- 
neers and  firemen  of  our  large  modern 
locomotives   have   too   many   other   duties 
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to  perform,  and  it  would  be  impracticable 
to  add  another  device  for  them  to  operate. 
Therefore  an  automatic  oiler  with  a  feed 
tliat  would  vary  with  the  speed,  or  could 
be  shut  off  at  the  will  or  judgment  of  the 
engineer,  would  be  the  practical  oiler  as 
we  see  it. 

We  might  ask :  "Why  this  persistence 
in  developing  a  flange  oiler,  and  why  do 
we  need  it  at  all?" 

This  about  completes  the  various 
schemes  used  to  date ;  therefore  the  loss  of 
metal  due  to  the  friction  between  the  flange 
and  rail  will  be  taken  up. 

Let  us  assume  that   we  have  before  us 


locomotives  and  cars  on  the  track.  In  many 
places  the  statement  is  made  that  locomo- 
tives and  cars  tried  to  take  a  short-cut 
across  tlie  curves  instead  of  following  the 
track,  whereas  with  flange  lubrication  this 
is  not  heard,  for  the  reason  that  with  a 
small  amount  of  lubrication  to  the  flange 
or  inside  head  of  the  rail  a  considerable 
portion  of  the  derailments  would  be  elimi- 
nated. 

It  is  a  known  fact  that  where  there  is 
excessive  wheel  flange  wear  there  is  also 
excessive  rail   wear. 

Let  us  now  investigate  and  see  if  the 
flange   oiler    is   not   also   a    factor   in    fuel 
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a  section  of  locomotive  driver  wheel  tire 
that  has  the  flange  and  tread  in  a  perfect 
contour.  It  is  an  established  fact  that  by 
removing  1/32  in.  from  the  throat  of  the 
flange,  1/16  in.  metal  would  have  to  be 
removed  from  the  tread  of  the  wheel  to 
restore  contour,  or  J/^  in.  from  throat  equals 
'i  in.  from  tread. 

On  many  roads  this  represents  consider- 
able mileage  lost.  If  this  expense  could 
be  eliminated  the  cost  of  maintenance  per 
locomotive  mile  would  be  greatly  reduced. 

The  application  of  flange  lubricator 
works  in  with  one  of  the  foremost  sub- 
jects of  today,  namely,  "Safety  First." 
When  you  consider  the  heavy  power,  the 
high  speed  and  the  many  sharp  curves,  the 
wonder    is    how    small    flanges    will    keep 


economy.  The  more  friction  between 
wheel  flanges  and  rail  the  more  train  re- 
sistance is  developed,  and  the  higher  ths 
train  resistance  the  greater  the  fuel  con- 
sumption. This  was  not  proven  by  actual 
pounds  pull  per  ton.  but  from  the  fact  that 
with  flange  lubrication  and  drifting  down 
over  the  curves  on  certain  stretches,  more 
braking  was  necessary  than  when  not  using 
flange  lubrication. 

On  switching  and  shifting  locomotives 
the  greatest  benefit  will  be  derived,  as  they 
are  continually  going  over  crossovers  and 
curves. 

A  personal  examination  of  the  rails  on 
both  curves  and  tangent  tracks  after  a 
locomotive  and  train  passed  over  with  the 
locomotive  equipped  with  one  of  the  best 


lubricators  showed  that  a  thin  film  of  oil 
was  very  noticeable  on  tlie  inside  of  the 
head  of  the  rail.  When  a  heavy  asphaltum 
oil  is  used,  the  deposit  is  enough  to  soil 
a  white  hankerchief  if  rubbed  on  inside 
of  rails ;  therefore,  as  the  average  re- 
sistance in  pounds  per  ton  of  a  train  on  a 
2-degree  curve  is  about  .58  pounds  without 
lubrication,  this  figure  would  be  somewhat 
reduced  with  lubrication  on  the  flanges. 

Letters  written  to  twenty-one  railroads 
to  ascertain  the  effect  and  opinion  of  flange 
lubrication  reducing  flange  and  rail  wear, 
brought   the   following   replies : 

Six  roads  reported  they  noticed  a  re- 
duction of  flange  wear,  and  the  remain- 
ing fifteen  did  not  reply  to  this  question, 
whereas  ten  of  the  roads  claimed  the  rail 
wear  was  reduced,  and  three  could  not  no- 
tice any  difference  and  eight  did  not  reply. 
One  road  advised  that  the  difference  in 
train  resistance  was  very  noticeable. 

An  extensive  test  was  made  with  and 
without  flange  lubrication  on  one  of  the 
larger  roads  covering  a  period  of  two 
years,  the  first  year  with  and  the  second 
year  without  flange  lubricators.  The  loco- 
motives equipped  were  run  over  the  same 
section  or  stretch  of  track  and  everything 
was  directly  comparable.  It  was  estab- 
lished on  this  test  when  using  flange  lubri- 
cation that  the  flange  wear  on  the  driving 
wheel  tires  was  reduced  72  per  cent,  while 
the  wear  on  the  rail  per  100,000  gross 
tons  was  reduced  about  87  per  cent.  The 
cost  of  driving  wheel  tires  per  10,000 
miles  was  decreased  29  per  cent,  engine 
truck  wheels  42  per  cent,  and  tender  truck 
wheels  49  per  cent  with  flange  lubrication. 

Fig.  No.  1  shows  that  without  flange 
lubrication  the  flange  wear  was  excessive 
when  compared  to  the  tread  wear. 

Fig.  No.  2  illustrates  that  flange  lubrica- 
tion decreased  the  flange  wear,  thus  allow- 
ing the  tread  to  wear,  and  in  a  number 
of  cases  be  the  condemning  factor.  The 
mileage  made  by  these  tires  for  the  flange 
wear  shown  is  about  four  times  that  made 
by  the  tires  in  Fig.  No.  1.  The  flange  wear 
in  Fig.   1  was  greater  than  in  Fig.  No.  2. 

Fig.  No.  3  is  a  composite  diagram  of 
the  driving  tires  of  several  consolidation 
locomotives  with  and  without  flange  lubri- 
cation. This  comparison  readily  shows  the 
decrease  in  flange  wear  when  using  a 
flange  lubricator. 

Fig.  No.  4  gives  comparative  rail  wear 
at  the  same  location  and  over  the  same 
period  of  time  with  and  without  flange 
lubrication.  It  will  be  noted  that  the  wear 
on  the  rail  with  lubrication,  was  about  17 
per  cent  of  that  on  the  ones  without 
lubrication. 

The  derailments  on  a  portion  of  this 
stretch  over  which  the  above  tests  were 
made  showed  a  decided  decrease  when 
flange   lubrication   was   used. 

From  actual  records  taken  without  flange 
lubrication,  it  was  found  that  80  per  cent 
of  the  rolled  steel  wheels  under  cars  and 
tenders  were  removed  for  flange  wear. 
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On  the  Norfolk  &  Western  Railroad 
■without  flange  lubrication,  the  front  tires 
of  a  locomotive  averaged  16,000  miles, 
wrhereas  when  equipped  with  a  flange  lu- 
bricator they  averaged  33,000  miles,  or 
an  increase  of  106  per  cent. 

The  St.  Louis  &  San  Francisco  Rail- 
road showed  a  net  saving  of  $84.03  per 
year  per  consolidation  locomotive. 

The    Queen    &    Crescent    Railroad    in- 


This  test  was  conducted  where  the  ruling 
grade  is  3.8  per  cent  and  maximum  curve 
over    10  degs. 

The  wide  range  of  opinions  of  the  ef- 
fectiveness of  the  flange  oiler  to  prevent 
flange  wear  indicates  that  there  are  certain 
divisions  and  certain  railroads  where  their 
application  is  justified  and  where  results 
show  a  real  saving.  However,  the  tractive 
power  with  relation  to  weight  on  drivers 
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territory,  but  in  order  to  obtain  best  re- 
sults, all  the  locomotives  on  the  division 
or  district  should  be  equipped  with  flange 
lubricators. 

Flange  oilers  wall  do  certain  things,  but 
will  not  prevent  flange  wear  if  we  permit 
locomotives  to  run  "sideways" ;  in  other 
words,  great  care  should  be  exercised  in 
having  locomotives   properly  trammed. 

In  conclusion,  we  will  state  it  is  the 
finding  of  this  committee  that  with  the 
proper  flange  lubricator  and  when  using 
a  heavy  asphaltum  oil  the  flange  wear  on 
the  locomotive,  tender  and  cars  and  rail 
wear  will  be  sufficiently  checked  to  war- 
rant the  use  of  flange  lubricators,  but  that, 
no  matter  what  flange  lubricator  is  used, 
it  must  be  maintained  and  receive  the  co- 
operation of  everybody  concerned. 


creased  their  mileage  between  turning  tires 
from  23,000  miles  before  using  lubrica- 
tion to  44,000  miles  after  using  lubrica- 
tion on  the  flanges.  On  their  Pacific  type 
locomotives  the  mileage  between  turning 
tires  was  increased  from  40,000  to  92,000 
miles. 

On  a  2-8-0  Southern  Pacific  locomotive 
the  life  of  the  driving  tires  was  prolonged 
375  per  cent  when  equipped  with  flange 
lubricators,  the  tender  truck  wheels  436  per 
cent,  and  rail  wear  on  curve  250  per  cent. 


on  certain  classes  of  modern  locomotives 
has  been  reduced  to  a  point  where  the  ap- 
plication of  a  flange  oiler  would  result  in 
a  waste  of  fuel,  due  to  locomotive  slipping, 
greater  than  the  saving  effected  by  elimina- 
tion of  flange  wear  by  the  use  of  a  flange 
oiler. 

The  question  of  flange  lubrication  is  one 
to  be  decided  by  Motive  Power  Oflicers, 
who  are  familiar  with  the  physical  char- 
acteristics of  the  railroad  and  the  class  of 
locomotive  to  be  used  in  their  respective 


The  Operation  and  Maintenance  of  Oil 
Burning  Locomotives 

J.  N.  Clark,  chairman  of  the  committee 
on  the  above  subject,  presented  a  repoit 
w^hich  stated  that  there  are  forty-one  rail- 
roads in  twenty-one  states  burning  oil  for 
fuel.  Some,  however,  are  burning  oil  on 
only  parts   of  their  lines. 

The  fuel  in  general  use  is  commercially 
known  as  fuel  oil,  which  is  topped  petro- 
leum ;  that  is,  the  residue  after  the  more 
valuable     and     volatile    constituents     have 
been    removed    by    distillation,    leaving    a 
heavier  and  safer  oil  for  burning  purposes. 
Prior  to  1914  a  great  deal  of  the  fuel  used 
was   crude   petroleum,   but   on   account   of 
the  value  of  tlie  lighter  oils  they  are  re- 
moved by  distillation,  although  at  present 
there    are   certain    localities    where    crude 
petroleum  is  still  used  for  locomotive  fuel. 
There    are    two    recognized   systems    of 
drafting   oil-burning   locomotives,   namely, 
the  horizontal  and  vertical  draft.     In  the 
vertical  system,  the  main  supply  of  air  is 
admitted   in  a   vertical   plane   through   the 
bottom  of  the  fire-pan  near  the  flash-wall, 
auxiliary   air   being   admitted    around   the 
burner.     In  the  horizontal  system,  the  air 
is  admitted,  as  the  name  implies,  horizon- 
tally through  the  fire-door  and  below  the 
burner.      There    are    many    modifications 
and  combinations  of  these  two  systems  in 
use  which  are  apparently  giving  good  re- 
sults.    In  some  bad  water  districts  admis- 
sion of  any  large  amount  of  air  through 
the   fire-door   has   been    found   detrimental 
to  boiler  maintenance.    The  fire-pan  should 
be  designed  to  give  large  fire-box  volume. 
This  can  be  accomplished  by  extending  the 
fire-pan  quite  a  distance  below  the  mud- 
ring,  where  the  design  of  the  engine  will 
permit.     The  area  of  air  openings  for  ad- 
mitting   air    to    the    fire-box    varies    from 
22  per  cent  to  42  per  cent  of  the  tube  area 
(area  of  superheater  units  being  deducted). 
Many  systems  and  type  of  burners  have 
been  experimented  with  in  burning  oil  un- 
der   locomotives.      The    most    satisfactory 
system   is   the    steam   atomized,    using   the 
Drooling     type     outside     mixing     burner. 
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This  burner  is  simple  and  efficient  and  re- 
quires very  little  attention.  Oil  flows  from 
tender  by  gravity,  dropping  from  the  mouth 
of  the  burner  onto  steam  spray,  where  it 
is  atomized  and  carried  back  against  an 
incandescent  flash-wall  which  further  aids 
in  atomizing  and  burning  the  oil.  This 
brick  flash-wall  is  located  about  five  feet 
from  the  burner  tip.  Although  some  me- 
chanical or  internal  mixing  burners  may 
produce  a  slight  increase  in  efficiency,  this 
increase  in  efficiency  would  be  probably 
offset  by  the  initial  cost  and  maintenance 
of  these  burners.  Furthermore,  the  great- 
est field  for  improvement  in  efficiency  lies 
in  fire-box  condition,  such  as  design  and 
distribution  of  air,  rather  than  tlie  burner 
itself. 

OPERATION 
In  the  operation  of  an  oil-burning  loco- 
motive great  attention  should  be  given  to 
avoiding  sudden  and  great  changes  in  fire- 
box temperatures.  The  fireman,  by  inat- 
tention in  letting  the  steam  drop  back  and 
then  forcing  the  fire  to  bring  the  steam  up 
again,  not  only  wastes  fuel,  but  works  a 
great  hardship  on  the  boiler.  Owing  to  the 
rapidity  with  which  the  temperature  can 
be  dropped  by  cutting  down  the  fire  to  a 
small  tongue  of  flame,  it  is  of  utmost  im- 
portance to  have  the  engine  crew  give 
special  attention  to  the  use  of  the  dampers 
and  handling  of  injectors  or  feed  water 
heaters  and  the  blower  to  prevent  abuse 
of  the  boiler.  In  starting  a  train,  the  loco- 
motive burning  oil  can  develop  its  maxi- 
mum power  without  fear  of  holes  being 
torn  in  the  fire  by  heavy  exhaust  at  long 
cut-ofifs,  as  in  a  coal-burning  engine,  this 
feature  will  adversely  afifect  fuel  economy 
by   producing    uneconomical   acceleration. 

The  fuel  oil  should  be  heated  to  about 
100  degrees  in  the  tank  to  give  the  best 
results,  although  with  the  use  of  very 
heavy  oils  it  has  been  necessary  to  heat 
the  oil  to  ISO  or  180  degrees.  Both  the 
indirect  method  with  the  coil  and  the  di-  . 
rect  method  of  heating  oil,  where  live 
steam  is  turned  directly  into  the  tank,  are 
in  use.  Heating  of  the  oil  is  for  the  pur- 
pose of  making  it  flow  freely  to  the  burner 
and  increasing  the  fluidity  to  aid  atomiza- 
tion,  as  the  extent  to  which  an  oil  may 
be  atomized  does  not  alone  depend  upon  the 
burner,  but  upon  the  viscosity  of  the  oil 
as  well.  Excessive  heating  damages  the 
oil  by  driving  off  the  lighter  gases  and 
breaking  down  the  coil,  which  causes  the 
asphaltum  to  separate  from  the  lighter  oil. 
Overheating  the  oil  makes  it  difficult  to 
regulate  the  fire  at  the  burner,  the  oil 
gases  making  the  flow  to  the  burner  ir- 
regular. This  results  in  fire  fluctuating 
and  makes  it  difficult  to  carry  a  light  fire 
when  drifting  or  standing. 

Frequent  sanding  of  the  flues  to  prevent 
accumulation  of  soot  promotes  economy. 
Sanding  should  be  done  where  there  is  no 
hazard  of  starting  fires  and  when  the  en- 
gine is  working  under  heavy  conditions  at 
a  long  cut-off.    The  intervals  between  sand- 


ing depends  upon  conditions  of  operation. 
The  operation  of  the  firing  valve  and 
atomizer  require  close  attention  to  take 
care  of  the  varying  boiler  load,  due  to 
changing  cut-off.  Careful  attention  in  the 
use  of  the  atomizer  and  firing  valve  will 
eliminate  black  smoke,  except  where  me- 
chanical defects  interfere.  Heavy  black 
smoke  is  not  only  a  direct  fuel  loss,  but 
rapidly  deposits  soot  on  the  flues  which 
interferes  with  the  heat  transfer  to  the 
boiler,  as  soot  is  one  of  the  best  known  non- 
conductors of  heat.  A  clear  stack  is  de- 
ceiving. It  may  mean  only  a  small  amount 
of  air,  or  it  may  mean  as  much  as  300  per 
cent  excess.  A  clear  stack  is  ideal  when 
the  gas  analysis  at  the  same  time  shows 
high  percentage  of  carbon  dioxide,  very 
low  percentage  of  free  oxygen  and  no 
carbon  monoxide.  Under  operating  con- 
ditions, it  is  good  practice  to  regulate  the 
supply  of  air  until  a  very  light  brown 
haze  is  shown  at  the  stack,  which  will 
reduce  the  amount  of  excess  air  and  there- 
by produce  economy  in  the  use  of  fuel. 
The  presence  of  smoke  does  not  always 
mean  insufficient  air.  Poor  atomization, 
poor  mi.xture  of  air  and  oil,  unconsumed 
oil  striking  cooling  surface  and  poorly  de- 
signed or  bricked  fire-pan  frequently  cause 
smoke  when  air  supply  to  combustion  may 
be  far  in  excess  of  that  required. 

MAINTENANCE 

The  maintenance  of  oil-burning  locomo- 
tives depends  mainly  on  taking  care  of 
those  parts  that  are  peculiar  to  this  type 
of  locomotive,  such  as  oil  tank  and  piping, 
care  of  burner  and  brick  work  and  the 
prevention  of  localization  of  high  tempera- 
tures in  the  fire-box. 

Burners  should  have  sufficient  air  ad- 
mitted around  them  to  prevent  them  from 
becoming  heated  to  a  temperature  causing 
carbonization  of  the  fuel  at  the  mouth  of 
the  burner,  resulting  in  deflecting  the  oil 
spray.  The  best  results  have  been  ob- 
tained with  a  burner  located  at  a  point 
from  six  to  nine  inches  above  the  floor  of 
the  fire-pan.  The  size  of  the  burner  is 
governed  by  the  size  of  the  locomotive. 
Burners  should  have  a  proper  alignment 
with  fire-pan  to  strike  the  center  of  flash- 
wall  and  should  be  inspected  frequently, 
by  inserting  a  hack-saw  blade  in  the  oil 
port  of  burner  to  insure  that  there  is  no 
foreign  matter  to  prevent  maximum  ca- 
pacity of  fuel  being  delivered  when  re- 
quired. 

The  fire-pan  should  be  free  from  all  air 
leaks,  except  the  air  openings  provided 
in  the  fire-pan  for  the  combustion  of  fuel. 
Every  effort  should  be  made  to  keep  the 
fire-pan  free  from  leaks,  as  air  entering 
through  these  openings  does  not  aid  com- 
bustion of  unburned  gases,  and  also  has  a 
chilling  effect  upon  the  gases  of  combus- 
tion and  the  heating  surfaces.  These  leaks, 
in  many  cases,  cause  the  brick  work  to 
become  loose.  Permitting  the  brick  to 
fall    into   the   bottom   of   the   fire-pan   de- 


flects the  oil  spray.  The  maintenance  of 
brick  work  in  the  fire-pan  is  influenced  by 
the  shape  and  quality  of  brick. 

Fire  clay,  asbestos  and  fine  sand  should 
be  used  in  lining  brick  work  of  the  fire- 
box and  fire-pan.  These  should  be  mixed 
in  proportion  of  two  parts  clay,  one  part 
of  sand  and  one  of  asbestos,  and  stirred 
to  the  consistency  of  a  thin  paste.  The 
brick  should  be  placed  as  closely  together 
as  possible.  Large  quantities  of  fire  clay 
mixture  should  not  be  used  at  any  one 
point  or  depended  upon  entirely  as  heat- 
resistance  surface.  After  the  brick  setting 
has  been  completed,  all  exposed  surfaces 
should  be  coated  with  a  solution  of  soda 
ash  and  water,  mixed  until  it  will  flow 
freely.  This  makes  a  very  satisfactory 
glaze  and  a  fire-resisting  surface. 

Much  can  be  accomplished  in  maintain- 
ing the  brick  work  by  having  the  fire-pars 
properly  braced,  eliminating  vibration. 
The  height  of  the  brick  work  varies  from 
six  inches  above  the  mud-ring  to  the  fourth, 
row  of  stay-bolts  on  the  side-sheets.  The- 
thickness  of  the  flash-wall  should  be  con- 
sidered to  protect  the  door-sheet,  as  with 
the  sloping  back  head  boiler  the  heat  is- 
severely  impinged  on  the  door-sheet  and 
back  end  of  crown-sheet  if  the  flash-wall 
is  not  properly  designed  and  maintained. 
Should  any  carbon  be  found  on  the  flash- 
wall,  this  should  be  removed  to  permit  the 
oil  spray  to  come  in  contact  with  a  rea- 
sonably clean  wall. 

The  formation  of  carbon  is  due  to  oil 
striking  the  brick  work  or  some  obstruc- 
tion in  the  fire-pan  before  it  had  time  to 
burn.  The  oil  adheres  to  the  brick  work 
or  obstruction,  the  light  gases  vaporize 
and  burn,  the  carbon  remaining  and  adher- 
ing to  the  surface  as  a  solid  mass.  This 
may  occur  with  faulty  atomization,  on  ac- 
count of  the  oil  not  being  properly  broken 
up,  or  too  much  air  chilling  the  fuel  be- 
fore it  has  had  time  to  burn.  There  is 
a  noticeable  increase  in  the  amount  of 
carbon  formed  when  very  heavy  asphaltic 
base  oils  are  used.  This  is  probably  due 
to  the  fact  that  these  are  heavy,  slow- 
burning  oils.  Other  things  being  equal, 
they  require  a  longer  time  in  which  to  be 
consumed.  Decreasing  openings  of  fire- 
pan thereby  increases  the  velocity  of  air 
entering  the  fire-pan  and  reduces  carbon 
formation,  as  it  has  the  effect  of  hastening 
combustion. 

Both  small  and  superheater  flues  should 
be  inspected  frequently,  as  there  is  pos- 
sibility for  sand  collecting  in  the  large 
flues  when  leaks  exist  in  the  front  end. 
When  these  conditions  are  found,  the  flues 
should  be  cleaned  by  inserting  a  pipe  of 
quarter-inch  diameter  into  the  large  flue 
under  the  superheater  units  to  insure  the 
removal  of  all  sand  that  lies  on  the  bot- 
tom of  the  flue.  Any  restriction  in  the 
flues  will  affect  superheating  and  evaporat- 
ing efficiency. 

The  front  end  arrangement  of  an  oil- 
burning  locomotive  is  quite  similar  to  that 
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of  a  coal-burning  locomotive,  witli  the 
exception  of  the  absence  of  the  deflector 
plate  and  the  necessarj'  netting  required 
to  prevent  cinders  from  emitting  from  the 
stack.  The  absence  of  netting  permits  of 
a  freer  flow  of  gases  and  less  gas  restric- 
tion in  the  front  end  of  oil-burning  loco- 
motives. Providing  that  an  oil-burning 
engine  is  properly  drafted  and  the  fire- 
box properly  bricked  to  prevent  the  lo- 
calization of  high  temperatures,  the  cost 
of  maintenance  is  about  the  same  as  that 
of  a  coal-burning  engine. 

ECONOMICAL     ADVANTAGES     OF 
AN  OIL-BURNING  LOCOMOTIVE 

In  comparing  the  operation  of  an  oil- 
burning  locomotive  with  a  coal-burner, 
the  locomotive  burning  oil  has  a  number 
of  distinct  advantages : 

1.  Reduction  in  amount  of  smoke. 

2.  Absence  of  cinders. 

3.  Largest  type  of  power  can  be  op- 
erated without  the  mechanical  stoker. 

4.  Less  loss  of  fuel  at  the  stack. 

5.  Hazard  of  starting  fires  along  right- 
of-way  reduced. 

6.  With  careful  handling  the  steam  can 
be  kept  closer  to  the  maximum  boiler 
pressure  without  frequent  or  prolonged 
openings   of   the   pop   valve. 

7.  From  a  safe  operating  standpoint,  it 
permits  the  fireman  at  all  times  to  be  in 
a  position  to  observe  signal  indications  and 
operating  rules. 

8.  The  use  of  oil  permits  a  more  ac- 
curate check  of  the  fuel  consumption, 
■which  is  of  great  value  in  compiling  in- 
dividual performance  of  engineers,  firemen 
and  locomotives. 

9.  Quicker  turning  of  the  power  may 
he  accomplished  with  the  use  of  oil ;  also 
a  reduction  of  terminal  charges  due  to 
the  reduction  in  hostler  service  and  ash- 
pit service  being  practically  dispensed  with. 

10.  Better  system  and  lower  cost  of  dis- 
tribution through  the  use  of  pipe  lines 
is  an  economic  factor  in  favor  of  the  use 
of  oil  as  a  fuel.  The  use  of  oil  is  also 
conducive  to  longer  locomotive  runs,  as 
for  equal  heat  value  oil  occupies  much 
less  space  than  coal.  Furthermore,  oil 
when  stored  does  not  lose  its  calorific 
value  as  does  coal,  nor  are  there  any  diffi- 
culties arising  from  disintegration  such 
as  may  be  found  when  coal  is  stored. 


Mechanical   Firing  of   Locomotives 

To  What  Extent  Is  the  Mechanical 
Firing  of  Locomotives  Reducing  the  Cost 
of  Train  Operation?  was  the  subject  of 
a  report  by  a  committee  of  which  James 
Fahey  was  chairman,  which  follows : 

Every  item  of  expense  connected  with 
the  operation  of  a  railroad  enters  directly 
or  indirectly  into  the  cost  of  producing  a 
transportation  unit. 

While  the  subject  of  the  paper  confines 
your    committee    to    train    operation,    yet 


many  factors  enter  into  this  proposition 
that  are  not  always  taken  into  account. 
In  considering  the  effect  on  operating  costs 
of  any  particular  or  specific  apparatus  as 
applied  to  a  locomotive,  we  must  neces- 
sarily confine  ourselves  to  such  items  of 
cost  chargeable  against  train  operation  as 
are  directly  affected  by  the  appliance  in 
question. 

Insofar  as  the  locomotive  stoker  is  con- 
cerned, the  outstanding  features  are  nat- 
urally those  which  have  been  particularly 
stressed  by  stoker  manufacturers  and 
stoker  representatives,  viz.,  possible  in- 
crease in  tonnage  or  decrease  in  time  be- 
tween terminals,  or  both,  together  with  the 
possibility  of  handling  a  fuel  of  a  lower 
B.  t.  u.  value  and  a  correspondingly  lower 
cost. 

As  an  offset  against  the  above,  which 
directly  affects  cost  of  train  operation, 
there  has  been  charged  the  increase  in  coal 
consumption  per  1,000  G.  T.  i\I.,  which 
has  always  been  considered  as  going  hand 
in  hand  with  stoker  operation.  In  this 
paper  it  is  the  desire  of  your  committee 
to  confine  themselves  to  facts  and  not  to 
theories,  and  while  some  of  the  theories 
which  were  based  on  the  performance  of 
the  first  mechanical  stokers  as  developed, 
have  been  borne  out  in  actual  operation, 
yet  in  the  later  development  of  the  stoker  ■ 
it  has  been  found  that  some  of  these 
theories  were  based  on  wrong  premises  and 
have  in  practice  been  found  as  leading  to 
wrong  conclusions.  We  refer  now  particu- 
larly to  the  theoretical  increase  in  coal 
consumption  when  comparing  stoker  witli 
hand  firing.  It  is  unfortunate  that  in  the 
early  development  of  the  stoker  the  only 
successful  machine  was  one  having  a  rela- 
tively high  point  of  delivery,  and,  conse- 
quently, when  the  locomotive  was  being 
forced  to  its  maximum  the  lighter  particles 
of  coal  were  carried  over  the  arch,  where 
arches  were  used,  thereby  resulting  in  an 
excessive  stack  or  spark  loss.  This  par- 
ticular feature  was  strongly  impressed  on 
the  railroad  world  in  general  by  some 
tests  conducted  in  the  testing  plant  at  the 
University  of  Illinois,  in  which  it  was  found 
that  the  spark  loss  for  the  stoker-fired 
locomotive  ran  as  high  as  17  per  cent  of 
the  total  coal  fired  as  against  4.6  per  cent 
for  the  same  locomotive  when  hand  fired. 

In  some  recently  conducted  road  tests  it 
was  found  that  this  condition  no  longer 
prevails.  It  was  shown  that  where  the 
same  attention  was  given  the  stoker  as  in 
hand  firing,  the  fuel  consumption  per  1,000 
G.  T.  M.  per  hour  was  generally  lower 
on  the  stoker-fired  locomotive.  This  dif- 
ference in  fuel  consumption  was  no  doubt 
due  to  the  higher  average  temperatures 
obtainable  in  stoker  firing,  due  to  the  elimi- 
nation of  the  periodical  inrush  of  cold  air, 
and  the  more  perfect  combustion  possible 
through  carrying  a  lighter  fire  as  well  as 
the  more  regular  and  uniform  fuel  feed. 

In  proof  of  the  above  statement  we 
direct  your  attention  to  the  following  data 


obtained  as  the  result  of  a  careful  test 
conducted  on  a  trunk  line  road,  not  for  the 
purpose  of  determining  the  relative  fuel 
consumption  per  1,000  G.  T.  M.  between 
stoker  and  hand-fired  engines,  but  to  de- 
termine the  difference  between  assigned 
and  pool  service: 

Fuel  Performance  of  U.  S.  R.  A.  Light 

Mikado  Type  Locomotu'es  Equipped 

WITH  Stokers 

Assigned  Pool 

February,    1922.              Service  Service 

Engine  No 652  656 

Engine   Miles    3,150  3,703 

Gross  Ton  Miles....  4,514,835  4,496,685 
Pounds  Coal  between 

Terminals  476,710  605,530 

Pounds      per       1,000 

G.  T.  M 105.59  .66 

This  test  will  be  found  of  great  interest 
in  the  other  direction,  however,  as  will  be 
shown   later. 

The  test  shown  above  extended  over  a 
period  of  sixty  days.  The  two  locomotives 
were  identical  in  every  respect,  and  op- 
erated in  the  same  class  of  service,  viz., 
fast  freight.  Locomotive  No.  652  was  op- 
erated by  the  same  crew  throughout  the 
entire  test,  while  Locomotive  No.  656  was 
handled  by  four  crews  alternating.  Note 
that  during  the  first  thirty  days  the  as- 
signed locomotive  made  18,150  more  ton- 
miles  and  553  less  engine-miles  than  the 
pooled  engine,  and  consumed  128,820 
pounds  less  coal  or  a  difference  of  27.5  per 
cent  calculated  on  a  1,000  G.  T.  M.  basis. 

A  daily  check  of  the  fuel  performance 
was  kept,  consequently  at  the  end  of  the 
first  month  it  was  possible  to  make  an 
immediate  comparison  which  showed  up 
the  above  difference  in  coal  consumption. 
Steps  were  therefore  taken  by  the  super- 
vising officers  to  bring  the  performance  of 
the  pool  crew  to  that  of  the  assigned  crew 
by  teaching  and  getting  the  men  interested, 
and  the  result  of  this  action  is  reflected 
in  Table  No.  2: 

Assigned         Pool 
March,    1922.  Service        Service 

Engine  No 652  556 

Engine    Miles    3,750  6,144 

Gross  Ton  Miles....  5,129,449  7,723,177 
Pounds  Coal  between 

Terminals   580,862         913,279 

Pounds       per       1.000 

G.  T.  M 113.24  118.25 

While  this  table  shows  an  increase  of 
7.3  per  cent  in  fuel  for  the  assigned  en- 
gine, this  increase,  however,  was  due  al- 
most entirely  to  weather  conditions.  The 
table  shows,  however,  that  the  active  su- 
pervision over  the  pool  crews,  together 
with  their  co-operation,  resulted  in  a  de- 
crease of  13.8  per  cent.  As  the  weather 
conditions  affected  both  alike,  it  is  reason- 
able to  assume  that  had  the  pool  crews 
been  allowed  to  go  on  during  the  month 
of  March   as   in   February,   the  coal  con- 
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sumption  for  Engine  No.  656  would  have 
been  alTected  the  same  as  in  the  case  of 
Engine  No.  652,  i.  e.,  increased  7.3  per  cent, 
which  would  have  made  it  appro.\imately 
144.49  pounds  per  1,000  G.  T.  M.  instead 
of  118.25  pounds. 

This  test  proves  conclusively :  First,  that 
the  excess  in  fuel  consumption  of  the 
pooled  over  the  assigned  engine  was  not 
due  to  the  stoker  or  the  locomotive,  but 
altogether  to  the  manner  in  which  it  was 
handled  by  the  four  crews ;  and,  second, 
that  intelligent  supervision  will  bring  the 
same  results  in  case  of  stoker  as  in  hand 
firing. 

Therefore  we  can  eliminate  the  theo- 
retical increased  fuel  consumption  from 
our  problem,  and  consider  only  the  effect 
of  the  stoker  on  train  operation  insofar  as 
increase  in  tonnage  or  decrease  in  time  is 
concerned. 

Economical  train  operation  means  the 
movement  of  the  greatest  possible  tonnage 
over  a  division  in  the  shortest  possible 
time.  The  loading  and  time  factors  are 
the  all-governing  ones  and  must  be  care- 
fully worked  out  by  the  operating  depart- 
ment, as  an  error  of  19  per  cent  either 
way,  i.  e.,  overloading  or  underloading, 
spells  a  material  increase  in  operating  ex- 
pense. The  importance  of  correct  loading 
is  clearly  brought  out  by  Mr.  Wm.  Elmer 
of  the  Pennsylvania  System  in  a  paper 
entitled  "Avoidable  \\'aste  in  the  Operation 
of  Locomotives  and  Cars,"  presented  be- 
fore the  meeting  of  the  Railroad  Division 
of  the  American  Society  of  Mechanical 
Engineers,  December  3,  1921.  This  is  the 
most  comprehensive  paper  on  this  subject 
that  has  been  brought  before  the  railroad 
world  and  worth  the  careful  study  of  all 
engaged  in  train  operation. 

The  question  will  now  arise :  What  has 
the  stoker  to  do  with  correct  loading? 
The  answer  is :  Everj-thing.  Where  the 
coal  consumption  per  hour  approaches  the 
physical  limitations  of  the  fireman,  it  is 
only  through  the  application  of  the  stoker 
that  a  uniform  ma.ximum  steam  pressure 
is  possible  at  all  times,  and  it  is  only 
through  the  maintenance  of  the  maximum 
steam  pressure  that  the  desired  speed  can 
be  sustained. 

The  physical  endurance  of  firemen  is 
governed,  first,  by  the  amount  of  manual 
labor  called  for,  and,  second,  the  condi- 
tions under  which  he  works.  The  first  is 
governed  by  the  amount  of  characteristics 
of  the  fuel  fired;  the  second,  the  length 
of  time  during  which  he  must  put  forth 
his  maximum  effort  continuously,  which 
means  the  length  of  the  grades,  and  climatic 
or  temperature  conditions  obtaining. 

It  is  needless  to  say  that  it  requires 
more  coal  of  a  low  B.  T.  U.  value  to  gen- 
erate a  certain  amount  of  steam  per  pouna 
of  coal  fired.  It  is  also  evident  that  where 
coal  runs  high  in  ash,  necessitating  fre- 
quent grate  shaking,  or  is  composed  of 
large  lumps  that  must  be  broken  by  the 
fireman,  or  is  of  a  coking  nature  requiring 


the  frequent  application  of  the  hook  or 
fire  rake,  the  work  of  the  fireman  is  often 
harder  on  a  locomotive  developing  but 
45,000  pounds  tractive  effort  than  on  one 
of  60,000  pounds  tractive  effort,  but  fur- 
nished with  a  better  grade  of  coal;  there- 
fore, it  is  the  conditions  under  which  the 
fireman  works  that  must  be  considered  as 
well  as  the  size  of  the  locomotive. 

Opinions  vary  as  to  the  size  of  the  loco- 
motive to  which  the  application  of  stokers 
seems  justified;  this  is  because  the  condi- 
tions mentioned  above  are  not  the  same  on 
all  railroads  or  even  on  all  divisions  of  the 
same  railroad,  and  as  men  speak  of  things 
as  they  find  them,  it  is  but  natural  that 
there  should  be  a  difference  of  opinion.  A 
careful  study  of  the  problem,  however 
(and  we  would  suggest  a  study  of  the 
paper  by  Mr.  Elmer  previously  referred 
to),  will  show  that  there  are  few  (if  any) 
instances  where  operating  costs  cannot  be 
reduced  by  the  application  of  mechanical 
stokers  to  locomotives  developing  even  as 
low  as  45,000  pounds  tractive  power. 

Let  us  take  a  few  concrete  examples. 
.\  certain  railroad  in  the  Southwest,  where 
temperature  ranges  are  high,  operated 
consolidation  type  locomotives  of  45,(X}0 
pounds  tractive  power,  49.5  square  feet 
grate  area,  over  two  divisions,  one  being 
117  miles  long  of  practically  1  per  cent 
continuous  grade,  the  other  124  miles  long 
with  1  per  cent  broken  grades,  the  longest 
continuous  grade  being  fortj-  miles  straight 
away.  The  rating  of  the  locomotives  when 
worked  to  their  capacity  was  1,500  gross 
tons.  However,  owing  to  the  physical 
limitations  of  the  firemen — and  they  are 
real  men,  all  of  them — it  was  found  neces- 
sary to  reduce  the  tonnage  over  the  first 
district  to  1,150  gross  tons  and  over  the 
second  to  1,250  tons  in  order  to  get  the 
trains  over  the  road  within  the  sixteen 
hour  period.  Stokers  were  afterward  ap- 
plied to  these  locomotives  and  the  totmage 
raised  to  the  locomotive  capacity,  i.  c., 
1,500  gross,  or  an  increase  in  the  first  in- 
stance of  30  per  cent  and  in  the  second 
of  20  per  cent.  As  the  wages  remained 
the  same,  this  change  resulted  in  a  corre- 
sponding direct  decrease  in  operating  cost. 
In  this  instance  it  was  not  a  question  of 
the  size  of  the  locomotives  so  much  as 
a  question  of  climatic  conditions  and 
physical  characteristics  of  the  railroad. 

We  now  cite  a  case  where  the  locomo- 
tives were  so  large  that  when  worked  to 
their  capacity  the  firemen  were  unable  to 
supply  the  coal  as  fast  as  the  engine  could 
burn  it.  These  were  of  the  2-10-2  type, 
67,(XX)  pounds  tractive  power,  80  square 
feet  grate  area,  operated  over  a  choppy 
division  1(X)  miles  long  having  short  grade.'* 
oi  lyi  per  cent.  The  tonnage  behind  these 
engines  when  hand  fired  was  2,250  gross 
tons.  Stokers  were  applied  and  the  ton- 
nage increased  to  2.650  gross  or  12.76  pei 
cent.  The  wages  and  other  costs  remain- 
ing the  same,  this  resulted  in  a  decrease 
in  cost  of  train  operation  of  12.76  per  cent. 


In  some  very  exhaustive  tests  conducted 
in  the  Dominion  of  Canada  during  the 
months  of  May  and  June,  1921,  with 
Mikado  type  locomotives,  53,0(X)  pounds 
tractive  power  and  56.5  square  feet  of 
grate  area,  it  was  found  that  the  maxi- 
mum drawbar  horsepower  that  could  be 
developed  hand  liring  on  the  maximum 
grade  was  996,  while  the  same  type  of 
locomotive  stoker  fired  gave  a  drawbar 
horsepower  output  of  1,227,  an  increase  of 
22  per  cent.  As  a  result  of  this  test,  the 
Mechanical  Engineer  made  the  following 
recommendation : 

"In  connection  with  the  savings  to  be 
made  by  the  use  of  the  stoker,  by  hauling 
additional  tonnage  or  handling  present 
loads  at  higher  speeds,  please  see  separate 
report  on  tonnage  rating  for  this  district, 
in  which  an  increase  of  15  per  cent  is  rec- 
ommended on  the  time  freight  load  east- 
bound.  This  represents  4(X)  tons  per  train, 
of  which  appro.ximately  two-thirds  would 
be  load  and  one-third  tare,  or  266  tons 
would  earn  revenue.  At  a  rate  of  only 
yi  cent  per  ton-mile,  this  would  represent 
$171.00  per  train,  and  if  the  engine  aver- 
aged twelve  trips  per  month,  this  would 
mean  S24,000.(X)  per  annum,  which  would 
amply  justify  the  cost  of  installation,  with- 
out taking  into  account  the  additional  serv- 
ice possible  from  the  locomotive  owing  to 
being  able  to  double  the  road  if  required, 
on  account  of  the  crew  being  in  a  condition 
to  work  a  second  shift  when  the  phj'sical 
labor  of  firing  is  eliminated."  • 

In  connection  with  this,  we  would  ad- 
vise that  while  the  theoretical  increase  as 
recommended  by  the  Mechanical  Engineei 
was  not  handled,  yet  an  increase  of  3(K) 
gross  tons  over  the  normal  hand-fired  rat- 
ing was  handled  by  the  locomotive  stoker- 
fired,  maintaining  the  same  average  speed 
as  was  maintained  by  the  hand-fired  en- 
gines with  the  lighter  tonnage. 

Leaving  Canada  and  getting  back  home, 
however,  on  the  road  represented  by  your 
chairman,  there  is  a  seasonal  fruit  rush 
which  calls  into  service  every  available 
man  and  locomotive  to  such  an  extent  as 
to  make  it  necessary  to  double  the  road 
(150-mile  division)  wherever  the  condition 
of  the  locomotive,  the  crew,  and  the  hours 
of  service  make  it  possible.  When  this 
rush  is  on,  we  find  no  difficulty  in  getting 
the  men  to  double  back  on  stoker-fired 
locomotives  even  though  they  have  a 
stoker-fired  engine  in  but  one  direction. 
Threfore,  it  is  clear  that  if  we  did  not 
have  stoker-fired  engines  it  would  mean 
either  more  men,  which  would  often  result 
in  the  payment  of  the  arbitrary  held  from 
home  terminal,  or  in  holding  the  engines 
for  the  crew's  rest,  or  in  an  increase  in 
the  number  of  engines  assigned  to  this 
service,  which  would  mean  an  increased 
number  of  idle  engines  during  the  slack 
period.  An  idle  engine  costs  money  even 
if  standing  dead  behind  the  roundhouse, 
as  it  represents  an  investment  on  which  ttie 
interest  will  run  $10.00  to  $15.00  per  day. 
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The  above  simply  represents  the  definite 
decrease  in  cost  of  train  operation  as  de- 
veloped on  different  railroads  through  the 
application  of  stokers  to  locomotives  of 
different  dimensions. 

There  is,  however,  another  decrease  in 
cost  of  train  operation  which  can  be  abso- 
lutely attributed  to  the  application  of  the 
stoker,  but  which  varies  with  the  seasons 
and  climatic  conditions  of  the  States  trans- 
versed  by  the  railroads.  We  refer  now 
to  the  necessity  of  sending  out  relief  fire- 
men to  take  the  place  of  others  who  on 
account  of  the  extreme  heat  or  through 
other  causes  have  become  physically  ex- 
hausted. While  this  may  appear  as  a  small 
matter,  yet  records  indicate  that  on  som<- 
roads  the  loss  chargeable  to  this  one  item 
amounts  to  considerable ;  as,  for  instance, 
your  committee  has  records  of  one  rail- 
road located  in  the  Mississippi  Valley  hav- 
ing one  division  156  miles  long,  operated 
by  locomotives  developing  39,000  pounds 
tractive  power,  and  during  the  summer 
months  it  is  necessary  to  have  relief  fire- 
men stationed  at  intermediate  points  fifty 
miles  apart,  and  as  a  rule  one  or  more  fire- 
men are  relieved  daily.  As  under  the 
schedule,  100  miles  or  less  constitutes  a 
day's  work,  it  follows  that  in  a  case  of 
this  kind  the  labor  cost  insofar  as  firemen 
are  concerned,  is  doubled.  This  in  itself 
would  not  amount  to  so  much,  provided 
there  is  no  attendant  train  delay,  but  where 
it  is  necessary  to  tie  up  a  train  at  some 
interajediate  station  until  a  fireman  hab 
been  deadheaded  from  a  terminal,  it  results 
not  only  in  an  increased  labor  cost,  but  it 
upsets  the  dispatcher's  entire  schedule,  de- 
laying not  only  the  train  in  question,  but 
often  other  opposing  trains. 

In  the  article  by  Mr.  Elmer,  previously 
referred  to,  the  statement  is  made  that 
the  32,080  locomotives  in  freight  service 
in  the  United  States  during  the  year  1920 
earned  for  the  railroads  an  average  of 
$135,000.00  per  locomotive  per  year,  al- 
though each  engine  made  on  an  average 
but  59.3  miles  per  day  or  1,800  miles  per 
month,  showing  that  the  average  freight 
engine  earned  for  its  owners  $370.00  per 
day  or  $6.25  per  mile  run,  which  is  at 
the  rate  of  $15.40  per  hour  or  26  cents 
per  minute.  It  therefore  follows  that  for 
every  hour's  delay  to  a  train  en  route  a 
railroad  sustains  a  direct  los  of  $15.40. 
When  this  is  added  to  the  direct  wage 
loss  resulting  through  the  necessity  of  re- 
lieving exhausted  firemen,  a  total  loss  that 
could  under  such  circumstances  be  entirely 
eliminated  through  the  application  of 
stokers,  it  shows  another  means  where  the 
cost  of  train  operation  could  be  materially 
reduced,  aside  from  the  direct  savings  ef- 
fected through   tonnage   increase. 

Going  back  to  the  Canadian  test  previ- 
ously referred  to,  it  was  found  that  the 
maximum  speed  on  the  grades  possible 
with  the  hand-fired  locomotive  was  12.32 
miles  per  hour,  while  with  the  stoker-fired 
engine  handling  the  same  tonnage  a  speed 


of  15.61  miles  per  hour  was  maintained, 
or  an  increase  in  speed  which  is  equiva- 
lent to  the  same  increase  in  ton-miles  per 
hour  of  25   per   cent. 

Coupling  this  with  the  data  furnished 
in  Mr.  Elmer's  article  and  assuming  that 
of  the  32,080  locomotives  referred  to,  8,000 
were  stoker  fired,  it  is  logical  to  assume 
that  the  average  mileage  for  all  locomo- 
tives was  pulled  down  to  the  low  rate  of 
59.3  miles  per  day  by  the  hand-fired  loco- 
motives ;  or,  to  put  it  another  way,  had  the 
locomotives  been  stoker  fired  we  would 
have  had  a  right  to  expect  71.6  miles  as 
the  daily  average,  which  would  have  re- 
sulted in  an  hourly  earning  of  $19.25. 
Wages,  etc.,  remaining  the  same,  any  in- 
crease in  the  earning  capacity  of  the  loco- 
motive should  result  in  a  corresponding 
decrease  in  operating  cost. 

In  this  connection,  however,  it  might  be 
well  to  say  something  with  reference  to 
the  increase  in  fuel  consumption  due  to 
the  increase  in  speed  made  possible  through 
the  application  of  the  mechanical  stoker. 
In  some  very  exhaustive  tests  conducted  on 
the  Southern  Pacific  System,  where  oil 
is  used  as  fuel  and  consquently  accurate 
data  was  obtainable,  it  was  found  that  the 
fuel  consumption  based  on  ton  miles  or 
train  miles  increased  practically  as  the 
square  of  the  speed.  It  is  on  account  of 
the  speed  factor  not  being  considered  that 
in  many  instances  the  mechanical  stoker 
has  been  charged  with  an  increase  in  fuel 
consumption  over  hand  firing.  Ton  miles 
or  train  miles  or  locomotive  miles  is  a 
mighty  poor  yardstick  by  which  to  meas- 
ure train  or  locomotive  operation.  The 
time  element  should  always  be  taken  into 
consideration  and  where  this  factor  is  con- 
sidered and  coal  consumption  as  well  as 
other  operating  costs  are  based  on  the  ton 
miles  per  hour,  it  will  be  found  that  the 
stoker  can  show  economies  over  the  best 
hand  firing. 

In  the  beginning  of  this  paper  we  re- 
ferred to  one  possible  reduction  in  operat- 
ing costs  through  the  possibility  of  burn- 
ing a  cheaper  grade  of  fuel.  During  the 
last  months  in  1921  slack  coal,  or  what  is 
termed  screenings,  became  a  drug  on  the 
market  and  could  be  purchased  at  $1.20 
per  ton  less  than  the  mine-run  coal  pro- 
duced at  the  same  mines.  A  saving  of 
$1.20  per  ton  held  out  a  very  attractive 
proposition  to  the  railroads,  but  it  was 
found  that  in  hand-firing  practice  it  could 
only  be  handled  successfully  in  switch  en- 
gines, as  in  road  service  the  firemen  ex- 
perienced difficulty  in  maintaining  full 
steam  pressure  at  all  times  in  either  pas- 
senger or  freight  service.  Tests  were  then 
conducted,  however,  in  order  to  determine 
whether  or  not  the  coal  could  be  success- 
fully used  in  connection  with  mechanical 
stokers,  and  it  was  found  that  with  some 
types  of  stokers  practically  the  same  loco- 
motive horsepower  output  could  be  ob- 
tained per  pound  of  screenings  as  per 
pound  of  mine-run,  and  therefore  on  such 


roads  as  were  equipped  to  handle  both 
mine-run  and  screenings  at  their  coaling 
stations,  screenings  were  used  in  the  stoker- 
fired  locomotives,  resulting  in  a  net  saving 
in  fuel  cost  of  7.6  cents  per  locomotive 
mile,  more  than  enough  to  offset  the  wages 
of  the  fireman.  From  this  it  follows  that 
through  the  application  of  stokers  another 
saving  is  made  possible  in  that  while 
screenings  at  a  lower  price  than  mine-run 
may  not  always  be  available,  yet  by  hav- 
ing the  locomotives  stoker  equipped  it  is 
possible  to  take  advantage  of  the  varying 
market.. 

The  above  refers  altogether  to  possible 
operating  economies  in  freight  service. 
There  is  plenty  of  evidence  to  show  that 
under  competitive  passenger  train  opera- 
tion a  corresponding  decrease  in  cost  is 
not  only  possible,  but  is  being  obtained 
daily  on  quite  a  number  of  railroads.  With 
the  increase  in  size  and  number  of  coaches 
per  train,  the  locomotive  is  taxed  to  the 
utmost.  Competition  is  keen.  Trains  must 
be  kept  on  time.  If  one  locomotive  can't 
handle  the  train  and  make  the  schedule, 
two  must  be  used. 

We  will  close  the  paper  by  giving  one 
concrete  example ;  discussion  on  the  floor 
will  doubtless  bring  up  many. 

These  observations  were  taken  from  en- 
gines No.  550  and  No.  551  pulling  the 
Dixie  Flyer  between  Nashville  and  Chat- 
tanooga, Tenn.  In  February  and  March 
the  train  consisted  of  one  baggage  car, 
two  coaches,  one  dining  car  and  five  sleep- 
ers— all  steel.  The  average  pounds  of  coal 
per  car  mile  for  the  two  months  was  10.46. 

The  train  for  April  and  up  to  May  20 
consisted  of  twelve  heavy  steel  cars  (in- 
cluding seven  sleepers).  Fuel  consumption 
for  April  and  up  to  May  20  averaged  12.13 
pounds  per  car  mile. 

These  engines  are  stoker  fired  and  have 
a  grate  area  of  70.3  square  feet.  The 
distance  is  151  miles  and  we  have  four 
hours  and  ten  minutes  to  make  it  in.  How- 
ever, the  management  requires  that  when 
necessary  to  go  in  on  time,  this  mileage 
must  be  made  in  three  hours  and  thirty- 
five  minutes. 

There  are  any  number  of  grades  from 
seven  to  twelve  miles  long  that  run  from 
1.5  per  cent  to  1.7  per  cent  and  one  grade 
three  miles  long  that  is  about  2.5  per  cent. 
On  account  of  several  speed  limit  restric- 
tions, this  train  has  to  reduce  speed  to 
thirty  miles  per  hour  at  the  foot  of  several 
grades  and  then  accelerate  to  maximum  as 
quickly  as  possible  so  as  to  keep  on  time, 
The  rate  of  acceleration  as  shown  by  stop 
watch  on  the  1.5  per  cent  grade  was  from 
thirty  miles  per  hour  to  forty-five  miles 
per  hour  in  a  distance  of  five  miles.  This 
called  for  a  steam  rate  per  minute  necessi- 
tating a  coal  consumption  far  beyond  the 
physical  capacity  of  any  fireman ;  or,  in 
other  words,  had  this  engine  not  been 
equipped  with  a  mechanical  stoker  such 
a  rate  of  acceleration  would  not  have  been 
possible,   and  as   a   result  either  the  time 
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would  not  have  been  made,  thus  reflecting 
on  the  service,  or  else  a  helper  on  this 
grade  would  have  been  nccessarj-. 

Up  to  and  including  May  20  this  train 
has  arrived  at  both  terminals  on  time,  al- 
though it  has  departed  any  number  of 
times  as  much  as  forty  minutes  late. 
Without  stoker  this  performance  could 
not  have  been  made. 


Air    Brake    Defects    on    the    Road    and 
Their  Relation  to  Traffic  Delay 
and  Fuel  Consumption 
A  committee  of  which  B.  J.  Feeny  was 
chairman  reported  on  the  above  subject  in 
a  paper   from  which   we  extract   the   fol- 
lowing: 

Of  the  many  difficulties  that  enter  into 
the  problem  of  train  operation  on  our 
great  .\merican  railroads  today,  the  follow- 
ing may  be  selected  as  the  most  prominent 
factors,  namely:  First,  time;  second,  train 
control ;  third,  safety.  As  a  general  propo- 
sition these  factors  are  recognized  as  to 
their  importance  in  the  order  given. 

Starting  and  stopping  of  trains  are  com- 
plimentao'  factors  in  the  problem  of  time- 
saving  ;  therefore,  it  is  evident  that  the  best 
results  can  be  obtained  where  both  factors 
are  given  due  consideration. 

Unfortunately,  the  brake  is  usually 
looked  upon  as  a  safety  device  only,  and 
because  of  the  prevalence  of  this  idea  its 
maintenance  does  not  receive  the  considera- 
tion it  merits. 

Insufficient  consideration  is  given  to  the 
importance  of  correcting  defects  before 
trains  leave  the  terminal.  It  is  far  better 
from  every  standpoint  to  spend  a  few  min- 
utes in  the  yard  correcting  defects  than  it 
is  to  spend  hours  in  delays  on  the  road 
due  to  the  defects  referred  to. 

The  business  of  the  railroad  is  to  move 
trains.  Therefore  the  value  of  its  right-of- 
way  properties  is  in  direct  proportion  to 
their  capacity  for  the  movement  of  trains. 
Trains  cannot  be  moved  unless  they  can 
be  controlled.  The  effectiveness  of  the  con- 
trol will  determine  the  speed  and  number 
of  trains.  It  will  determine  the  number  of 
cars  which  may  be  successfully  operated 
in  each  train,  as  well  as  their  weight  and 
variation  in  weight  from  the  empty  to  their 
loaded  condition. 

A  practically  perfect  brake  must  be  au- 
tomatic, durable,  always  ready  and  flexible ; 
the  latter  requirement  involves  the  ele- 
ments of  power,  time  and  amount  of  re- 
duction made. 

BRAKE  PIPE  LEAKAGE 
The  importance  of  brake  pipe  leakage 
in  connection  with  proper  operation  of  the 
brakes  and  fuel  consumption,  is  generally 
underestimated.  Efforts  are  made  to  re- 
duce the  leakage  somewhat,  but  its  effect 
when  the  brake  valve  is  moved  to  lap  posi- 
tion is  lost  sight  of.  When  the  engineman 
makes  a  brake  pipe  reduction  and  places 
the  brake  valve  on  lap,  he  is  powerless  to 


prevent  the  effect  of  brake  pipe  leakage  on 
the  train. 

It  is  important  that  this  point  receive 
more  attention  on  long  and  heavy  trains 
than  on  the  shorter  ones,  not  only  for  the 
trouble  it  may  cause  during  the  application 
of  the  brake,  but  also  to  decrease  com- 
pressor wear,  steam  consumption,  lessen- 
ing the  ability  to  release  all  brakes  in  the 
train  and  also  lengthening  the  time  in 
which  they  can  be  released. 

It  is  customary  to  determine  the  amount 
of  air  lost  from  the  brake  pipe  through 
leakage  by  making  a  ten-pound  reduction, 
lapping  the  brake  valve  and  noting  the  rate 
of  drop  of  brake  pipe  pressure.  Then, 
knowing  the  volume  of  the  brake  pipe,  it 
is  possible  to  calculate  the  cubic  feet  of 
free  air  lost  from  the  brake  pipe  during 
the  first  minute,  after  the  brake  valve  is 
placed  in  lap  position.  This  figure  is  com- 
monly accepted  as  a  measure  of  the  relative 
condition  of  trains  on  the  road  with  re- 
spect to  leakage  from  the  air  brake  system. 
However,  an  extended  investigation  of 
long  freight  trains  has  developed  the  fact 
that  the  information  so  obtained  may  be 
in  reality  of  little  value  and  rather  mis- 
leading than  otherwise. 

Trains  are  frequently  encountered  on 
which  the  brake  pipe  leakage,  as  noted 
above,  may  not  be  excessive,  the  indication 
being  that  the  locomotive  compressor  ca- 
pacity is  ample  to  supply  the.  air  required 
for  maintaining  the  pressure  in  the  brake 
system,  but  subsequent  observation  on  the 
road  demonstrate  that  the  compressor  ca- 
pacity is  nearly  or  quite  insufficient  to 
supply  the  air  lost. 

Attempts  to  measure  the  amount  of  air 
leaking  from  the  entire  system  (including 
brake  pipe  and  auxiliary  reservoirs  by 
charging  the  brakes  to  seventy  pounds  and 
then  placing  the  brake  valve  handle  in  lap 
position  does  not  give  satisfactory  results, 
because  where  there  is  considerable  leakage 
some  brakes  will  apply  when  the  brake 
valve  is  placed  in  lap  position  without  mak- 
ing a  brake  pipe  reduction,  and  the  leakage 
then  observed  is  the  result  of  the  leakage 
from  the  brake  pipe  and  from  those  reser- 
voirs only  on  cars  where  brakes  do  not 
apply.  This  uncertainty  makes  tests  of 
this  character  of  no  value. 

In  order  to  avoid  the  difficulties  en- 
countered in  attempting  to  observe  the 
leakage  from  the  system  of  noting  the  drop 
in  pressure  on  the  brake  pipe  gauge  on  the 
locomotive,  or  at  the  end  of  the  train,  such 
leakage  is  now  determined  by  measuring 
the  amount  of  air  passing  into  the  brake 
pipe  to  supply  the  leakage  which  exists, 
and  which  the  compressor  must  be  able  to 
take  care  of.  In  other  words,  instead  of 
measuring  the  effect  of  leakage  from  the 
air  brake  system  by  observing  the  drop  in 
brake  pipe  pressure,  which  may  oftentimes 
be  a  false  indication,  it  should  be  de- 
termined by  observing  the  amount  of  com- 
pressed air  required  to  supply  such  leakage. 
The  permissible  amount  of  leakage  from 


the  entire  brake  system  is  a  question  each 
individual  road  will  have  to  decide,  being 
governed  by  the  available  supply  and  the 
service  required.  It  is  a  well-known  fact 
that  we  cannot  expect  and  do  not  have 
compressors  on  our  locomotives  that  are  at 
all  times  100  per  cent  efficient.  Neither 
can  they  be  maintained  so.  Consequently, 
we  have  to  take  as  a  basis  what  can  rea- 
sonably be  expected  from  the  compressor. 
Too  much  leakage  must  not  be  allowed  or 
an  undesirably  large  compressor  capacity 
or  high  degree  of  compressor  maintenance 
will  be  necessary.  An  exceedingly  low 
amount  of  leakage  must  not  be  insisted 
upon  or  traffic  will  be  interfered  with  on 
account  of  the  time  required  to  stop  the 
leaks. 

It  may  therefore  be  said  that  the  whole 
question  of  brake  pipe  leakage  resolves  it- 
self into  what  quantity  of  air  may  be  per- 
mitted to  escape  from  the  brake  system 
and  still  permit  charging,  maintaining  and 
replenishing  the  brake  system  in  such  time 
as  will  not  impose  limitation  on  traffic 
in  the  way  of  delays,  getting  trains  ready 
in  the  yard,  and  operating  them  on  the 
road.  For  instance,  five  pounds  from  the 
brake  system,  which  would  mean  about 
twenty  pounds  from  the  brake  pipe  volume 
alone,  will  not  materially  interfere  with  the 
operation  of  the  brakes,  that  is  to  say, 
their  application  and  release,  yet  five 
pounds  of  air  leakage  from  a  100-car  train 
will  amount  to  sixty-five  cubic  feet  of  free 
air  per  minute. 

This  amount  of  air  leaking  from  the 
system  of  a  100-car  train  in  one  minute 
would  not  interfere  with  the  operation  of 
the  brakes  as  far  as  application  is  con- 
cerned, but  it  might  seriously  interfere 
with  the  release  of  the  brakes,  since  it 
reduces  the  ability  by  si.xty-five  cubic  feel 
of  air  per  minute  -to  raise  the  pressure  m 
the  brake  pipe  at  the  rate  required  to  in- 
sure release.  In  fact,  the  compressor  may 
have  but  little  (if  any)  margin  above  that 
required  to  nearly  replenish  the  leakage.  In 
other  words,  it  is  clear  that  if  the  leakage 
IS  kept  down  to  a  point  where  the  com- 
pressor, the  brake  valve  passages  and  the 
brake  pipe  resistance,  and  not  the  leakage, 
are  the  chief  governing  factors  of  the  rise 
of  the  pressure  in  the  system,  there  is  no 
need  to  fear  the  effect  of  brake  pipe  leakage 
on  the  operation  of  the  triple  valves  in  the 
brake  system.  The  time  required  to  re- 
lease the  brakes  on  a  freight  train  is  a 
variable  quantity,  owing  to  the  many 
changing  conditions  ;  for  this  reason  no  def- 
inite time  can  be  given.  It  can  be  said, 
however,  that  the  time  required  is  usually 
underestimated,  and  the  time  the  brake 
valve  is  left  in  release  position  is  over- 
estimated. Instruct  an  engineman,  when 
releasing  brakes,  to  place  the  brake  valve 
in  release  position  and  leave  it  there  fifteen 
seconds,  and  it  will  usually  be  found  nearer 
ten  seconds  than  fifteen.  The  natural  ten- 
dency to  hasten  the  movement  of  the  train 
makes  the  time  seem  longer  than  it  really 
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is,  and  an  effort  is  made  to  start  the  train 
before  all  brakes  have  had  time  to  release, 
resulting  in  placing  great  strains  on  the 
draft  gear,  frequently  severe  enough  to 
cause  parting  of  the  train.  At  hovif  low 
speed  brakes  can  be  released  without  lia- 
bility of  damage  depends  on  how  heavily 
they  are  then  applied,  the  amount  of  excess 
pressure,  the  length  of  the  train,  whether 
slack  is  in  or  out,  and  whether  track  con- 
ditions are  favorable  for  releasing. 

Where  retaining  valves  are  in  use,  it  is 
practicable  to  release  at  somewhat  lower 
speeds  than  where  they  are  not.  While  the 
head  brakes  always  start  to  release  before 
the  rear  ones,  the  retaining  valves  cause  a 
much  slower  fall  of  brake  cylinder  pres- 
sure than  when  they  are  not  in  use,  and 
this  causes  the  slack  to  run  out  more 
smoothly. 

The  most  favorable  conditions  for  re- 
leasing brakes  are:  Train  standing,  maxi- 
mimi  excess  pressure  and  brakes  almost 
fully  applied.  The  difficult  release  is  when 
the  brake  pipe  pressure  is  very  low,  as 
where  the  engine  has  been  cut  off  for 
some  time,  after  a  burst  hose,  train  part- 
ing or  an  emergency  appHcation,  because 
of  the  large  amount  of  air  required  to 
raise  the  pressure  in  the  brake  pipe,  also 
in  the  auxiliary  reservoirs  of  all  early  re- 
leasing brakes,  above  the  pressure  in  the 
auxiliary  reservoirs  of  the  late  releasing 
brakes,  particularly  those  at  the  rear. 

To  insure  release,  a  quick  and  consider- 
able rise  of  brake  pipe  above  auxiliary 
reservoir  pressure  must  be  had.  Further- 
more, in  trying  to  get  this  to  the  rear,  after 
a  light  application,  the  head  brakes  are 
sure  to  be  overcharged,  above  the  adjust- 
ment of  the  feed  valve,  as  to  insure  that 
some  will  reapply.  Where  a  light  applica- 
tion is  made  it  should  be  increased  before 
attempting  to  release. 

No  attempt  should  be  made  to  release 
the  brakes  on  a  long  freight  train  while 
running  following  an  emergency  applica- 
tion, no  matter  how  high  the  speed  may 
be.  In  case  the  brakes  are  applied  from 
the  train,  place  the  automatic  brake  valve 
in  emergency  position,  shut  off  steam  and 
ascertain  the  cause ;  a  hose  may  have  burst, 
the  train  may  have  parted,  or  the  con- 
ductor's valve  may  have  been  opened. 

Length  of  train  is  also  important  from 
the  air  compressor  standpoint,  as  with  two 
trains  having  the  same  rate  of  leakage  and 
one  double  the  number  of  cars  than  the 
other,  one  will  require  twice  the  air  to 
supply  its  leakage.  In  other  words,  five 
pounds  leakage  per  minute  with  100  cars 
requires  the  same  amount  of  air  to  supply 
the  leakage  as  does  ten  pounds  per  minute 
with  fifty  cars ;  and,  inasmuch  as  all  air  lost 
by  leakage  is  a  continuous  drain  on  the 
compressor  capacity  it  is  essential  that  it 
be  measured  accurately  in  order  to  insure 
that  the  compressor  capacity  is  great 
enough  to  handle  the  train. 

It  may  be  of  interest  here  to  state  that 
it  requires  to  apply  the  brakes  on  a  100- 


car  train  of  ten-inch  equipment  with  a 
full  service  atpplication  approximately  205 
cubic  feet  of  free  air.  Assuming  the  aver- 
age leakage  from  the  brake  system  at  forty 
cubic  feet  of  free  air  per  minute,  then  every 
five  minutes  as  much  air  is  consumed  by 
leakage  as  is  required  to  apply  the  brakes 
with  a  full  service  application.  And  if  this 
train  of  100  cars  be  kept  charged  while 
on  the  road  twelve  hours,  it  will  consume 
in  leakage  alone  about  28,800  cubic  feet 
of  free  air,  or  enough  to  apply  the  brakes 
with  a  full  service  application  144  times. 
From  this  we  can  see  that  the  actual 
amount  of  air  used  in  operating  the  brakes 
as  compared  with  that  wasted  by  leakage 
is  very  small  indeed.  Furthermore,  when 
we  begin  to  appreciate  more  fully  the  ex- 
pense entailed  due  to  unnecessary  fuel  con- 
sumption, compressor  wear,  poor  train  con- 
trol and  delay  to  train  movement  on  ac- 
count of  air  leakage  from  the  brake  sys- 
tem, then,  and  then  only,  will  proper  at- 
tention be  given  to  overcome  this  leakage. 
We  avoid  the  cost  of  a  good  tight  pipe 
job,  of  close  inspection  and  competent  re- 
pairing, but  burn  more  coal  and  waste  much 
time.  We  must  do  more  than  make  rules 
about  these  things.  We  must  have  the 
right  kind  of  men,  enough  of  them  and  en- 
courage them  by  giving  them  the  right 
kind  of  tools,  the  materials  and  proper 
place  to  do  work.  No  man  can  turn  out 
a  decent  job  with  only  a  pipe  wrench,  a 
paint  brush  and  lack  of  proper  material 
and  conveniences. 


Tribute  to  W.  O.  Thompson 

At  the  request  of  the  Executive  Com- 
mittee, W.  O.  Thompson,  who  was  largely 
responsible  for  the  founding  of  the  Asso- 
ciation, presented  a  brief  resume  of  its  his- 
tory, in  which  he  referred  to  a  conversation 
between  a  master  mechanic  and  a  repre- 
sentative of  the  Westinghouse  Air  Brake 
Company  in  regard  to  the  good  work  ac- 
complished at  the  Master  Mechanics  and 
Master  Carbuilders  conventions  of  1892. 
A  traveling  engineer  of  one  of  the  roads 
running  into  Chicago  hearing  the  conver- 
sation was  led  to  believe  that  if  the  work 
of  the  Master  Mechanics  and  Master  Car- 
builders  .\ssociations  was  of  such  in- 
estimable value,  that  an  organization  of 
traveling  engineers  would  be  of  equal 
value,  not  only  to  the  traveling  engineers 
themselves,  but  also  to  the  railroads. 
Accordingly,  the  listener  started  out  to 
form  an  association,  and  finally  succeeded 
in  interesting  14  traveling  engineers  in 
favor  of  the  idea.  These  met  at  a  pre- 
liminary meeting  in  Chicago,  November 
14.  1892,  and  formed  a  temporary  organi- 
zation. 

A  permanent  organization  was  formed  at 
a  meeting  in  the  offices  of  Railway  and 
Locomotive  Engineering,  New  York, 
held  January  9,  1893,  at  which  time  there 
was  an  enrolled  membership  of  53. 

At  the  present  time  the  membership  totals 


1,536.  During  the  thirty  years  of  its  exist- 
ence there  has  never  been  a  decrease  in 
memibership.  Five  hundred  and  seventy- 
five  members  have  been  selected  for  higher 
positions  on  railroads  or  in  business,  nearly 
all  of  whom  give  their  moral  and  financial 
support  to  the  association  by  continuing 
as  members. 

At  the  close  of  Mr.  Thompson's  paper,  a 
remarkably  high  tribute  was  paid  to  him 
by  the  members  and  their  friends  for  his 
long  continued  service  in  behalf  of  the 
association.  D.  L.  Eubank  of  the  Galena 
Signal  Oil  Company  unveiled  and  pre- 
sented Mr.  Thompson's  portrait,  in  oil,  to 
the  association,  and  the  association  voted 
that  the  portrait  be  hiuig  in  the  convention 
hall  at  all  future  meetings.  The  presenta- 
tion and  action  of  the  association  was  a 
complete  surprise  to  Mr.  Thompson.  On 
behalf  of  the  membership,  tributes  were 
paid  Mr.  Thompson,  who  has  been  secre- 
tary of  the  association  since  it  was 
founded,  and  who  is  the  only  surviving 
charter  member,  by  L.  D.  Gillet  of  the 
Dominion  Railway  Commission  of  Canada, 
D.  R.  McBain,  the  Railway  Equipment 
Manufacturers'  Association,  and  others. 


Other   Reports 

Reports  were  also  presented  covering  a 
"Comprehensive  Standard  Method  of  Era- 
ploying,  Educating  and  Examining  Engi- 
neers and  Firemen"  by  a  committee  of 
which  J.  B.  Hurley  was  chairman ;  and 
also  on  the  "Benefits  to  Be  Derived  from 
the  Use  of  Radiolite  for  the  Illumination 
of  Gauges,  Etc.,  in  the  Locomotive  Cab." 
N.  Suhrie  was  chairman  of  the  committee 
that  presented  the  report  on  the  latter  sub- 
ject, which  closed  with  the  statement : 

"We  feel  that  there  are  many  uses  for 
radiolite  around  the  railroad  and  in  the  in- 
dustrial world,  but  are  inclined  to  believe 
that  since  the  application  of  electric  equip- 
ment to  locomotives  it  will  be  difficult  for 
radiolite  to  displace  electricity  in  the  cabs 
of  our  steam  locomotives,  for  the  reason 
that  there  is  enough  uncontrolled  light 
around  a  steam  locomotive  to  interfere  with 
radiolite  illumination,  and  its  application 
would  only  add  one  more  article  of  expense 
to  locomotive  maintenance." 


Condition  of  Equipment.  —  Reports 
from  the  Car  Service  Division  of  the 
American  Railway  Association  show  that 
fewer  cars  are  now  in  need  of  repairs  than 
at  any  time  since   March  15,   1921. 

A  total  of  270,045  freight  cars,  or  11.9 
per  cent,  of  the  cars  on  line,  were  in  need 
of  repairs  on  October  15,  the  latest  date 
available.  This  is  a  reduction  of  54,538 
compared  with  the  number  on  July  1  last, 
the  date  upon  which  the  strike  of  railroad 
shopmen  began. 

On  October  15,  last  year,  there  were 
354,996  freight  cars,  or  15.5  per  cent,  of 
the  cars  on  line,   in  need   of  repairs. 
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Steam  Railroad  Electrification 

By  S.  B.  Cooper,  Chief  Engineer* 
Westinghouse  Electric  and  Manufacturing  Company 


Much  has  been  said  regarding  the  re- 
sults obtained  on  particular  installations 
by  means  of  electrification.  There  have 
been  heated  discussions  held  regarding 
the  relative  merits  of  steam  and  electric 
locomotives  as  machines.  Volumes  have 
been  written  on  the  subject  "System"  of 
Electrification — alternating  versus  Direct 
Current,  Low  versus  High  Voltage.  Over- 
head Trolley  versus  Third  Rail. 

Let  us  approach  the  subject  of  electrifi- 
cation from  a  little  different  angle.  Let 
us  begin  with  certain  fundamental  assump- 
tions, accepting  them  temporarily  at  least 
as  facts,  and  thus  avoid  traveling  over  old 
ground. 

Let  us  assume  first,  that  electrification 
has  accomplished  much  in  the  particular 
installations  of  which  you  have  all  heard. 
Second,  that  we  are  in  complete  agree- 
ment that  steam  and  electric  locomotive? 
arc  both  remarkable  machines,  highly  de- 
veloped, both  undergoing  constant  im- 
provement and  both  destined  to  accom- 
plish great  results  in  their  respective  fields. 
Third,  that  electrical  operation  may  be 
satisfactorily  accomplished  in  a  number 
of  ways,  differing  in  detail,  each  having 
its  ardent  advocates  and  opponents,  but 
after  all,  each  successful  in  actual  service 
under  e.xisting  conditions  to  a  remarkable 
degree. 

With  this  background  established,  then, 
what  can  be  said  for  and  against  electri- 
fication ? 

The  only  possible  objection  to  electrifi- 
cation is   the  large  investment  required. 

This  objection  can  be  sustained  only  if 
it  can  be  shown  that  electrification  fails  to 
effect  economies  sufficient  to  pay  a  satis- 
factory retuni  or  that  the  same  capacit\- 
for  moving  traffic  could  be  obtained  at 
lower  cost  by  other  means.  Each  par- 
ticular case  must  be  considered  on  its 
merits  and  all  of  the  factors  considered. 
Obviously  only  those  roads  or  parts  of 
roads  will  be  electrified  where  it  can  be 
sliown  that  one  of  two  conditions   exist : 

(1")  Either  a  given  limitation  can  only 
be  overcome  by  electrification,  as 
in  the  case  of  long  tunnels,  etc..  or 

(2)  A  given  traffic  capacity  can  be 
obtained  by  electrification  with 
sufficient  operating  economy  over 
steam  to  justify  the  e.xtra  invest- 
ment. 

Fifteen  or  twenty  years  ago,  when  elec- 
trification first  came  up  for  general  dis- 
cussion, enthusiastic  predictions  were 
made  by  some  electrical  men  that  the 
steam  railroad  was  about  to  be  retired, 
much    the    same    as    many    auto-bus    en- 


tliusiasts  today  say  that  the  auto-bus  will 
supplant  the  electric  street  car.  As  time 
went  on  and  the  electrical  engineers  ac- 
quired a  better  knowledge  of  railroad 
methods  and  problems,  and  as  the  rail- 
road operators  learned  more  of  the  pos- 
sibilities of  electrical  operation,  we  have 
come  to  a  firmer  common  ground  of  un- 
derstanding and  a  more  respectful  atti- 
tude toward  each  other's  viewpoint.  No 
one  today  w'ould  be  so  rash  as  to  predict 
the  early  retirement  of  the  steam  locomo- 
tive, or  the  prospect  of  the  immediate 
electrification  of  a  very  large  part  of  the 
railroad  mileage  of  the  countrj'.     There  is. 


The  industrial  e.xpansion  of  this  coun- 
try has  been  phenomenal.  No  one  doubts 
that  this  expansion  will  continue.  For 
reasons  too  familiar  to  require  discussion 
here,  the  railroads  of  the  country  have 
not  kept  pace  with  the  growth  of  our 
population  or  our  industrial  and  agricul- 
tural activity.  While  the  immediate  fu- 
ture may  appear  doubtful,  adequate  trans- 
portation is  too  vitally  necessary  to  our 
national  welfare  to  permit  politics,  labor 
disturbances,  financial  depressions  or  other 
agencies  to  interfere  with  the  ultimate 
progress  and  prosperity  of  the  railroads 
of  the  country.     If  this  is  true  may  we  not 
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however,  a  very  general  acceptance  of  the 
fact  that  electrification  is  firmly  estab- 
lished in  certain  fields.  That  the  use  of 
electric  power  offers  to  the  transportation 
industry  a  new  tool — a  tool  that  permits, 
because  of  its  characteristics,  new  operat- 
ing methods  and  the  ultimate  accomplish- 
ment of  results  apparently  impossible  with 
previous  means. 

These    fields    may    be    outlined    as    fol- 
lows : 

(1)  Congested  terminals  in  large  cities, 
often   involving   tunnel   approaches. 

(2)  Heavy  suburban   service. 

(3)  Heavy  grade  divisions  carrying 
dense  trafiic  and  under  existing 
operating  methods  limiting  the 
carrying  capacity  of  a  whole  sys- 
tem. 

(4)  Sections  remote  from  suitable  fuel 
supplies  and  where  abundant  hy- 
dro-electric  power   is   available. 


logically  look  for  an  increasing  demand 
and  an  absolute  necessity  for  increased 
traffic  capacity?  In  looking  for  ways  and 
means  of  increasing  this  traffic  capacity 
most  economically,  we  must  realize  that 
changes  and  continued  improvements  in 
operating  methods  are  inevitable.  Ship- 
pers and  consignees  will  find  means  of 
more  promptly  loading  and  unloading 
cars,  perhaps  involving  a  pick-up  and  de- 
livery service.  The  railroads  will  find 
means  of  handling  trains  between  major 
terminals  without  delays  and  reclassifi- 
cation at  intermediate  points.  They  will 
find  means  of  moving  these  trains  in  larg- 
er units  and  at  higher  speeds  than  now 
customary. 

It  does  not  seem  unreasonable  to  expect 
that  train  sizes  will  be  limited  only  by  the 
strength  of  the  draft  gear  and  speeds  only 
by  alignment  and  car  journal  perform- 
ance.    As   the  need   for   larger  trains  and 
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higher  speeds  increase,  who  can  say  that 
means  will  not  be  found  to  overcome  these 
limitations  ? 

In  the  electric  locomotive  we  have  avail- 
able a  motive  power  unit  able  to  produce, 
under  the  control  of  one  operator,  as  great 
a  tractive  effort  as  the  strength  of  the  cars 
will  permit  at  any  speed  considered  safe 
for  the  alignment  of  the  road  and  for  the 
satisfactory  operation  of  the  car  journals. 
Experience  with  electric  locomotives  to 
date  has  proven  that  they  are  extrordinar- 
ily  reliable,  relatively  cheap  to  maintain, 
and  available  for  service  a  very  large  per- 
centage of  the  time.  When  properly  de- 
signed for  the  service  to  be  performed, 
and  when  operated  within  their  rated  ca- 
pacity, the  routine  inspection  and  running 
adjustments  can  be  made  in  a  very  short 
time  and  the  percentage  of  time  in  the 
hands  of  the  mechanical  department  is 
very  small.  I  just  recently  heard  of  an 
example  that  will  illustrate  my  meaning. 
An  electric  heavy  interurban  railroad  op- 


Regenerative  braking  has  proven  itself 
an  immense  advantage  in  heavy  grade  op- 
eration. The  saving  in  power,  wheel  and 
brake  shoe  wear,  delays  and  damage  due 
to  stops  to  cool  wheels,  while  attractive 
in  themselves,  are  all  overshadowed  by  the 
increased  reliability  and  safety  of  opera- 
tion. Air  brakes  are  held  in  reserve  for 
use  in  emergency  and  for  coming  to  a 
complete  stop. 

Electrification  has  revolutionized  tunnel 
operation.  In  the  Elkhorn  tunnel  of  the 
Norfolk  and  Western  Railroad,  bad  rail 
conditions  due  to  condensation  and  the  diffi- 
culties due  to  smoke  and  gases,  steam 
operated  trains  commonly  took  30  to  40 
minutes  to  clear.  The  electrically  operated 
trains  now  clear  in  about  2'/z  minutes,  and 
so  far  as  the  operation  of  trains  is  con- 
cerned, the  tunnel  may  be  considered  as 
non-existent.  The  same  relief  has  been 
experienced  in  the  operation  of  the  Hoosac 
tunnel  of  the  Boston  &  Maine,  the  Sarnia 
tunnel    of   the   Grand   Trunk,    the   Detroit 
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erates  two  sixty-ton  locomotives  in  coal 
hauling  service.  They  are  coupled  together 
and  operated  as  a  unit,  and  for  months 
past  have  been  in  service  24  hours  a  day, 
except  for  four  hours  once  a  week  when 
they  are  inspected  and  the  necessary  re- 
newals  and   adjustments   made. 

The  freedom  from  the  necessity  for 
stopping  for  coal  and  water  is  in  itself  a 
great  advantage  on  a  busy  track,  particu- 
larly where  heavy  trains  are  operated  with 
more  than  one  engine  per  train.  The  ab- 
sence of  boilers  to  be  washed  and  fires  to 
be  cleaned  makes  through  runs  over  two 
or  more  divisions  possible.  The  higher 
speed  available  with  electric  motive  power 
increases  the  possible  length  of  operating 
districts,  and  often  the  elimination  of  in- 
termediate terminals. 


tunnel  of  the  Michigan  Central  and  others. 

In  suburban  service  the  multiple  unit 
trains  offer  the  marked  advantages  of 
higher  schedule  speeds  due  to  higher  ac- 
celerating and  braking  rates,  more  unifonn 
schedules  due  to  the  maintenance  of  a  con- 
stant ratio  of  motive  power  to  train  size, 
and  increased  facility  of  handling  due  to 
double  end  operation.  And  analysis  of 
steam  suburban  service  shows  generally 
two  operations  for  the  electric  motor  car 
train — one  in  and  one  out. 

The  steam  train  requires  several  engine 
and  train  moves.  It  has  been  the  prac- 
tically universal  experience  of  roads  that 
have  electrified  their  suburban  districts 
that  the  faster,  cleaner,  more  reliable  serv- 
ice has  attracted  greater  patronage  and 
built    up    income.      Hence,    electric    opera- 


tion opens  up  an  opportunity  to  transform 
a  necessary  service  from  a  burden  to  a 
source  of  added  income. 

Another  field  that  offers  attractive  pos- 
sibilities, if  electrified,  is  that  of  branches 
and  feeder  lines  in  growing  and  productive 
territory.  Such  lines  may  be  electrified 
following  interurban  practice,  thus  fore- 
stalling other  electric  line  or  auto-bus  com- 
petition, and  by  means  of  improved  serv- 
ice, building  up  a  very  profitable  traffic. 
There  are  undoubtedly  a  great  many  such 
lines  in  the  country.  The  experience  with 
the  "Safety  Car"  on  city  systems  has  in- 
dicated the  marked  effect  on  traffic  of  fre- 
quent rapid  service.  The  amount  of  busi- 
ness now  being  handled  by  gasoline  busses 
and  trucks  is  surely  sufficient  indication 
of  the  existence  of  business  that  might  be 
profitably  handled  by  the  railroads  if  they 
would  provide  the  proper  equipment  and 
facilities  for  its  accommodation. 

In  concluding,  I  would  like  to  empha- 
size a  feature  that  seems  of  vital  impor- 
tance. In  the  electrification  of  other  indus- 
tries, economies  in  fuel,  labor,  maintenance, 
sanitation,  etc.,  while  in  many  cases  impor- 
tant in  themselves,  have  been  subordinate 
to  the  advantage  of  increased  production. 

Statistics  show  that  our  freight  traffic 
doubles  in  about  twelve  years.  Our  trans- 
portation machine  has  had  great  difficulty 
in  producing  450  billion  ton-miles  in  re- 
cent years.  What  is  it  going  to  do  under 
a  load  of  900  billion  ton-miles  by  1930  or 
'32?  Electrification  is  bound  to  be  a  big 
factor  in  the  solution  of  the  problem  and 
therefore  justifies  the  co-operative  study 
and  development  of  both  the  railroad 
engineers  and  the  manufacturers. 


J 


Cause  of  Rail  Breakage 

Some  time  ago  Messrs.  George  Charpy 
and  Jean  Durand  presented  a  paper  before 
the  Academy  of  Sciences  in  Paris  on  the 
subject  of  rail  breakages,  which  we  repro- 
duce herewith. 

.A,  number  of  observers  have  already 
pointed  out  that  one  of  the  most  frequent 
csuses  of  rail  breakages  when  they  show 
no  local  defects  due  to  improper  manu- 
facture, consists  in  the  formation  of  very 
fine  fissures  which  are  developed  in  time 
beneath  the   rolling  surface. 

It  has  also  been  recommended  that  a 
minute  examination  should  be  made  of 
the  track  so  that  rails,  showing  any  in- 
dication of  a  change  in  their  homogeneity, 
could  be  removed. 

In  undertaking  the  study  of  this  ques- 
tion we  have  approached  it  from  a  dif- 
ferent angle.  In  short,  we  have  set  our- 
selves to  determine  the  method  of  the 
formation  of  these  fissures  and  to  try  to 
reproduce  them  artificially  in  order  to  see 
if  it  would  not  be  possible  to  arrive  at 
some  remedy  that  would  be  less  expensive 
and  more  certain  than  the  removal  of 
rails  that  showed  signs  of  change  pure 
and  simple. 

In  the  course  of  these  investigations  we 
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found,  in  the  first  place,  that  the  plie- 
nonicna  is  quite  general  and  the  mani- 
festations arc  not  limited  to  railway  rails. 
They  have  been  found  in  a  large  number 
of  cases,  presenting  a  common  character- 
istic vi'hcn  the  steel  is  subjected  to  a  heavy 
cold  hammering  that  is  limited  to  a  sur- 
face layer.  Under  these  conditions  this 
layer  seems  to  be  subjected  to  tension 
stresses  of  the  same  nature  as  those  pro- 
duced by  the  difference  in  the  expansions 
tliat  occur  between  a  mass  of  clay  and  its 
shell,  and  which  are  the  cause  of  break- 
ing by  cracking.  The  check  cracking  of 
steel  occurs  when  the  metal  is  so  cold 
hammered  or  rolled  upon  its  surface  that 
it  can  break  without  undergoing  any  ap- 
preciable elongation. 

From  tlic  preceding  it  it  easy  to  see 
that  the  phenomena  would  be  particularly 
marked  in  metals  of  variegated  structure. 
In  the  case  of  white  cast  iron  especially  a 
heavy  rolling  action  is  quite  sufficient  to 
cover  the  whole  surface  with  a  network 
of  fine  cracks  similar  to  those  which  have 
been  found  on  rails.  The  same  thing  (that 
is  a  network  of  cracks  as  the  result  of 
rolling)  can  be  reproduced  in  rapidly 
hardened  tool  steels  such  as  the  nickel- 
chrome  or  metals  of  varying  hardness  or 
with  cemented  steels  that  have  been  hard- 
ened in  water  without  annealing.  Sev- 
eral examples  of  this  being  found. 

The  cracks,  which  are  often  very  fine 
can  be  accentuated  by  an  acid  treatment. 
It  even  appears  that  in  some  cases  the 
acid  develops  these  cracks  which  only  ex- 
isted in  the  metal  in  a  latent  condition  and 
could  only  be  detected  by  a  minute  micro- 
scopic examination.  The  network  of 
cracks  would  then  be  produced  when  the 
strength  of  the  superficial  layer  was  suf- 
ficiently weakened  by  the  thinning  oc- 
casioned by  the  action  of  the  acid. 

Other  methods  of  cold  hammering  other 
than  by  rolling  will  produce  similar  re- 
sults. A  single  striking  example  will  alone 
be  quoted.  It  consists  in  cold  hammering 
the  surface  of  a  very  hard  metal,  by 
making  an  impression  upon  it  with  a  ball 
after  the  manner  of  determining  the  hard- 
ness in  a  Brinnell  test.  Under  these  con- 
ditions we  sometimes  find  the  fine  cracks 
when  the  impression  is  examined  under 
the  microscope.  But,  even  when  the  metal 
appears  to  be  perfectly  intact,  it  is  quite 
sufficient  to  make  an  attack  upon  it  with 
acid,  as  already  described,  in  order  to  see 
the  radical  cracks  form,  distinctly  and 
usually  arranged  in  a  regular  star  shape. 
The  length  of  these  cracks  would  indicate 
the  distance  to  which  the  cold  hammering 
produced  by  the  ball  can  make  itself  felt 
beyond  the  edge  of  the  impression  itself. 
This  experiment  can  be  most  readily  per- 
formed with  rapidly  hardened  tool  steel. 
In  steels  of  average  quality  of  structural 
variation  such  as  that  used  for  rails  having 
a  tensile  strength  of  from  90,000  lbs.  to 
100.000  lbs.  per  sq.  in.,  the  total  superficial 
cold  hammering  is  much  more  difficult  to 


obtain.  This  result  cannot  be  reproduced. 
In  order,  then,  to  reproduce  the  phenomena 
observed  on  railway  tracks,  we  have  used 
a  method,  suggested  some  time  ago  by 
Duguet,  whose  action  lies  between  the 
rolling  action  of  a  train  and  that  of  a  roll- 
ing mill.  The  test  is,  also,  more  easily 
conducted  if  cylinders  exactly  like  those 
of  a  rolling  mill  are  used  and  made  of  a 
semi-hard  steel  of  the  same  structure  as 
that  used  for  the  manufacture  of  rails. 
Now,  on  a  large  number  of  such  cylinders, 
we  have  found,  after  a  certain  length  of 
time  in  service,  that  cracks  were  developed 
exactly  like  those  that  are  produced  in 
rails  as  shown  by  the  examples  offered. 
We  have  also  observed  the  same  phe- 
nomena on  the  trunnions  of  the  rolls  of  a 
rolling  mil!  for  steel. 

Another  example  can  be  cited  which,  at 
first  sight,  may  seem  to  be  quite  different 
from  those  already  instanced  ;  it  is  that  of 
the  erosion  of  the  rifling  of  cannon,  which 
has  been  made  the  subject  of  numerous 
studies  by  Professors  Howe  and  Fay.  If 
the  surface  of  the  rifling  is  examined  as 
soon  as  the  erosions  appear,  the  presence 
of  a  network  of  cracks  quite  similar  to 
those  which  we  have  found  in  rails  and 
mill  rolls,  will  be  clearly  seen,  and  these 
seem  to  have  been  produced  by  a  sort  of 
cold  rolling  by  the  rubbing  of  the  bands 
ol  the   projectiles   on   the   rifling   grooves. 

This  example  as  well  as  that  of  the  mill 
rolls  leads  to  the  belief  that  the  formation 
of  such  a  network  of  cracks  is  facilitated 
by  a  temperature  that  is  somewhat  above 
the  normal.  This  ought  not  astonish  us, 
because  we  have  known  for  a  long  time 
that  cold  rolling  is  particularly  dangerous 
at  temperatures  where  the  metal  is  dis- 
colored by  oxidation,  that  is  cold  rollingt 
at  a  blue  heat.  In  the  case  of  rails  this 
condition  will  be  brought  about  in  the 
skidding  of  the  wheels  caused  by  a  sud- 
den application  of  the  brakes,  where  we 
know  that  a  very  high  temperature  may 
be  developed. 

All  that  has  beer^said  goes  to  show  that 
for  a  steel  of  medium  hardness,  the  cold 
rolling  needed  to  lead  up  to  the  formation 
of  a  network  of  cracks  cannot  he  pro- 
duced instantly,  but  requires  a  series  of 
repeated  actions,  resulting  in  a  gradual 
hardening  of  the  surface.  Available  sta- 
tistics substantiate  this  point  of  view;  for, 
if,  from  the  very  reliable  reports  submitted 
to  us  by  one  of  our  great  railways,  we 
draw  a  curve  showing  the  number  of  rail 
breakages  in  terms  of  length  of  service, 
it  will  be  seen  that  it  will  show  a  sudden 
change  of  direction  at  the  end  of  about  ten 
years,  beyond  which  the  number  of  break- 
ages, which  were  very  few  before  the  end 
of  that  period,  increase  rapidly.  There 
then  appears  a  progressive  aging  of  the 
rails,  for  which,  at  least  in  the  cases  cited, 
ten  years  appear  to  be  the  critical  age, 
and  this  fact  makes  possible  the  sugges- 
tion of  a  remedy. 

The  hardening  caused  by  the  cold  roll- 


ing can,  in  fact,  be  nullified  at  any  time 
by  a  proper  annealing.  If  this  annealing 
is  done  before  the  network  of  cracks  is 
formed  the  change  produced  is  completely 
annulled ;  the  effect  of  aging  is  done  away 
with  and  to  use  the  same  simile,  a  re- 
juvenation of  the  metal  is  brought  about 
tliat  puts  it  back  into  essentially  its  or- 
iginal condition.  This  conclusion  can  be 
confirmed  by  a  quick  experiment  with  the 
impression  of  a  ball  made  upon  a  piece 
of  steel  cited  above.  If,  after  having  made 
the  impression  with  the  ball,  the  metal  is 
annealed,  an  attack  can  be  made  upon  it 
with  acid  to  a  considerable  depth  without 
developing  the  slightest  indication  of  a 
crack. 

In  the  case  of  rails  this  superficial  an- 
nealing is  comparatively  easily  done.  A 
licating  apparatus  has  been  designed,  which 
is  mounted  on  wheels  and  which  is  intend- 
ed to  produce  a  superficial  tempering.  The 
same  apparatus  can  be  even  more  readily 
used  for  annealing.  Thus  by  annealing 
before  the  critical  age  of  ten  years  has 
been  reached,  there  is  hope  of  reducing  by 
a  considerable  proportion  the  number  of 
rail  breakages  caused  by  such  a  network 
of  cracks. 

Without  insisting  too  strenuously  upon 
this  idea,  to  which  we  expect  to  return, 
we  would  like  to  refer  a  little  further  to 
itt  general  character.  Wherever  a  piece 
of  metal  is  subjected  to  a  change,  which 
is  gradually  developed  in  service,  as  the 
result  of  cold  rolling  or  hammering,  of 
which  we  have  many  examples  besides 
those  of  rails,  such  as  chains,  bolts,  piston 
rods  and  the  like,  it  can  be  met  by  anneal- 
ing at  convenient  intervals.  That  is  to 
say,  the  "heat  cure"  will  enable  us  to  add 
considerably  to  the  length  of  life  of  certain 
nietaUic  parts  and  thus  brings  to  the  front 
a  source  of  metal  saving  that  deserves  at- 
tention. 


Fewrer   Freight   Cars  Need   Repairs 

Reports  just  received  by  the  Car  Serv- 
ice Division  of  the  American  Railway  As- 
sociation show  that  32,929  fewer  freight 
cars  were  in  need  of  repairs  on  October  1 
than  on  July  1  last,  when  the  strike  of 
railway  shopmen  began. 

The  total  number  in  need  of  repairs  on 
October  1  was  291,654,  or  12.8  per  cent  of 
the  cars  on  line.  This  was  a  decrease  of 
12,894  cars  compared  with  the  number  in 
need  of  repairs  on  September  IS,  at  which 
time  the  total  was  304,548,  or  13.4  per  cent. 

On  October  1  last  year  364,372,  or  15.8 
per  cent,  were  in  need  of  repairs. 

Of  the  total  number  in  need  of  shop 
work,  230.565  require  heavy  repairs,  while 
61,089  require  only  light  repairs.  This  is 
a  decrease  compared  with  September  15 
last  of  11,114  in  the  number  requiring 
heavy  repairs,  and  a  decrease  of  1,750  in 
the  number  needing  light  repairs. 

Every  district  reported  a  decrease  in  the 
number  of  cars  in  need  of  repairs  on  Oc- 
tober 1  compared  with  September  15. 
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Railroad  Equipment  Notes 


Locomotives 

The  Pacilic  State  Lumber  Co.  has  placed 
ar  order  with  the  Baldwin  Locomotive 
Works  for  one  locomotive  of  the  Mikado 
type. 

The  Montour  Railroad  is  reported  to  be 
in  the  market  for  four  locomotives. 

The  Toledo  Terminal  contemplates  buy- 
ing" 3  switching  locomotives. 

The  Denver  &  Rio  Grande  is  inquiring 
for  10  Mountain  type  locomotives. 

The  Chicago,  St.  Paul.  Minneapolis  & 
Omaha  Railway  is  reported  to  be  in  the 
market  for  IS  locomotives. 

The  Lehigh  Valley  Railroad  has  placed 
an  order  with  the  American  Locomotive 
Co.  for  15  Mikado  type  locomotives 
weighing  334,000  lbs. ;  cylinders  26  x  32 
in. 

The  Pere  Marquette  Railway  is  in  the 
market  for  22  switching  locomotives  of  the 
0-8-0  type. 

The  Minarets  &  Western  has  ordered  5 
Mikado  type  locomotives  from  the  Ameri- 
can Locomotive  Co.  Of  these,  3  locomo- 
tives will  have  24;/2  x  28  in.  cylinders  and 
a  total  weight  in  working  order  of  250,000 
lbs.,  and  2  locomotives  will  have  20  x  24 
in.  cylinders  and  a  total  weight  in  working 
order  of  190,000  lbs. 

Chicago,  Rock  Island  &  Pacific  Railway 
has  placed  an  order  with  the  American 
Locomotive  Co.  for  10  Mountain  type  loco- 
motives, weighing  369,000  lbs.,  cylinders 
28  x  28  in.,  and  30  Mikado  type  locomo- 
tives weighing  332,000  lbs.,  cylinders 
28x30  in. 

The  Richmond,  Fredericksburg  &  Poto- 
mac is  inquiring  for  two  8-wheel  switching 
locomotives. 

The  Grand  Trunk  is  inquiring  for  ten 
6-wheel  switching  locomotives  and  ten 
8-wheel  switching  locomotives. 

The  Korean  Central  Railway  is  reported 
to  have  placed  an  order  with  the  Baldwin 
Locomotive  Works  for  two  locomotives  of 
the   Prairie  type. 

The  Maine  Central  has  ordered  eight 
4-6-0  type  locomotives  from  the  Lima  Lo- 
comotive Works. 

The  Chicago,  Milwaukee*  St.  Paul  is 
inquiring  for  100  Mikado  type  locomotives. 

The  Northern  Pacific  Railway,  previ- 
ously mentioned  as  being  in  the  market 
for  additional  motive  power,  has  issued 
inquiries  for  20  locomotives  of  the  Pacific 
type,  20  of  the  Mikado  type,  4  of  the  Mal- 
let type  and  15  switchers. 

The  Western  Pacific  Railroad  is  consid- 
ering the  purchase  of  5  locomotives  of  the 
Mikado  type. 

The  Baltimore  &  Ohio  Railroad  has 
placed  an  order  with  the  General  Electric 
Co.  for  two  120-ton,  600-volt  electric  loco- 
motives. 

The  Tennessee  Central  contemplates 
buying  4  Mountain  type  or  Pacific  type 
locomotives. 


The  Great  Northern  is  said  to  be  pre- 
paring to  issue  an  inquiry  for  50  or  more 
locomotives  of  various  types. 

The  Norfolk  &  Western  Railroad  has 
purchased  four  double  cab  electric  loco- 
motives similar  to  those  now  in  use  on  the 
Elkhorn   Grade   electrification. 

The  Chicago  &  North  Western  Railway 
is  said  to  be  contemplating  the  purchase  of 
50  locomotives  in  addition  to  the  50  re- 
cently ordered. 

The  Chesapeake  &  Ohio  Railway  is  re- 
ported to  be  in  the  market  for  6  Pacific 
type  locomotives  and  two  of  the  Mountain 
type  in  addition  to  the  order  of  50  recently 
placed. 

The  Pennsylvania  will  build  3  electric 
locomotives  in  its  Altoona  shops. 

The  Southern  Pacific,  Texas  Lines,  is 
inquiring  for  9  Pacific  type  locomotives. 

The  Illinois  Central  is  inquiring  for 
about  75  locomotives. 

The  Minneapolis  &  St.  Louis  contem- 
plates the  purchase  of  from  25  to  30  loco- 
motives. 

The  Green  Bay  &  Western  Railrtad  has 
placed  an  order  with  American  Lficumo- 
tive   Co.   for  two  locomotives. 

The  Erie  has  ordered  10  Mikado  type 
and  20  Pacific  type  locomotives  from  the 
Baldwin  Locomotive  Works.  This  is  in 
addition  to  the  30  Mikado  type  ordered 
from  the  same  builder. 

The  Atchison,  Topeka  &•  Santa  Fe  has 
ordered  26  Santa  Fe  type.  8  Mountain 
type.  15  Mikado  type,  and  10  Pacific  type 
locomotives  from  the  Baldwin  I-oconiotlve 
Works. 
1  The  Lehigh  \'alley  has  ordered  15 
Mikado  type  from  the  .\merican  Locomo- 
tive Company  and  15  Mikado  type  from 
the    Baldwin   Locomotives   Works. 

The  Central  of  New  Jersey  is  inquiring 
for  10  Mikado  type  locomotives  and  ex- 
pects to  order  additional  motive  power 
later.  ^ 

The  United  Fruit  Company  has  ordered 
one  Mikado  type  and  one  6-\vheel  switch- 
ing locomotive  from  the  Baldwin  Locomo- 
tive Works. 


Freight  Cars 

The  Maine  Central  has  ordered  350 
single-sheathed  box  and  100  open  rack 
cars  of  40  tons'  capacity,  10  dairy  products 
cars  from  the  Keith  Car  &  Manufactur- 
ing Company,  and  50  all-steel  self-clear- 
ing gondola  cars  of  50  tons'  capacity  from 
the  Standard  Steel  Car  Company. 

The  Atlantic  Coast  Line  R.  R.  is  re- 
ported to  have  placed  an  order  with  the 
American  Car  &  Foundry  Company  for 
1.000  hopper  cars  of  50-ton   capacity. 

The  New  York  Central  R.  R.  is  reported 
to  have  placed  an  order  with  the  Streator 
Car  Company  for  repairs  to  500  box  cars. 

The  Western  Pacific  is  inquiring  for  800 
general   service   gondola   cars   of   70   tons' 


capacity  and  500  stock  cars  of  50  tons' 
capacity. 

The  Lehigh  &  New  England  has  or- 
dered 100  gondola  cars  of  SO  tons' 
capacity  from  the  Magor  Car  Corporation. 

The  Louisville  &  Nashville  R.  R.  has 
entered  the  market  for  2,000  hopper  and 
1.000  box  cars. 

The  \'irginia  Ry.  is  in  the  market  for 
500  or  more  flat  bottom  gondola  cars  and 
500  or  more  steel  gondola  cars. 

The  Kingan  Refrigerator  Line,  Indian- 
apolis. Ind.,  contemplates  coming  in  the 
market   for  100  refrigerator  cars. 

The  Beaumont  Export  &  Import  Co., 
Beaumont,  Texas,  is  inquiring  for  40  re- 
frigerator cars  for  export  to  Mexico. 

The  Detroit,  Toledo  &  Ironton  R.  R. 
is  reported  to  have  ordered  SOO  coal  cars 
from  the  Standard  Steel  Car  Company  and 
500  from  the  Cambria  Steel  Company. 

The  Pennsylvania  Coal  &  Coke  Corp. 
has  placed  an  order  with  the  American 
Car  &  Foimdry  Company  for  1,000  hopper 
cars  of  SO-ton  capacity. 

The  Live  Poultry  Transit  Company, 
Chicago,  will  build  100  poultry  cars  in  its 
own  shops. 

The  Chicago,  Milwaukee  &  St.  Paul  is 
inquiring  for  3.000  gondola  cars,  1,500  box 
cars  and  500  automobile  cars. 

The  Pere  Marquette  ky.  is  reported  be- 
ing in  the  market  for  1,500  box  and  500 
hopper  cars,  also  for  500  gondola  cars. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
is  reported  to  have  placed  orders  for  5,000 
cars  as  follows:  1,000  40-ton  automobile 
cars.  1.000  refrigerator  cars,  and  500 
double-deck  stock  cars  to  the  Pullman 
Company ;  500  40-ton  box  cars,  SOO  40-ton 
coal  cars,  and  1,000  40-ton  refrigerator  cars 
to  the  American  Car  &  Foundry  Com- 
pany; and  500  40-ton  box  cars  to  the 
Standard  Steel  Car  Company.  This  car- 
rier has  also  ordered  SO  caboose  cars 
from  the  .American  Car  &  Foundry  Com- 
pany. 

The  Sinclair  Refining  Company,  Chicago, 
111.,  has  ordered  5  tank  cars  of  6,000-gal. 
capacity  and  5  8,000-gaI.  capacity  from  the 
American   Car  and  Foundry  Company. 

The  Transcontinental  Oil  Company  has 
placed  an  order  with  the  American  Car  & 
Foundry  Company  for  75  tank  cars  of 
8.000-gal  capacity  a]id  75  of  10.000-gal. 
capacity. 

The  New  York  Central  R.  R.  has  placed 
an  order  with  the  Streator  Car  Company 
for  repairs  to  200  stock  cars. 

The  New  Orleans  Great  Northern  R.  R. 
is  said  to  have  placed  an  order  with  the 
Southern  Car  Company  for  200  flat  cars. 

The  Grand  Trunk  is  having  repairs  made 
to  1,000  box  cars  at  the  shops  of  the 
National  Steel  Car  Corporation,  Hamilton. 
Ont.,  Canada. 

John  A.  Roebling's  Sons,  Trenton,  N.  J., 
have  ordered  2  hopper  cars  of  55  tons' 
capacity  from  the  Pressed  Steel  Car  Com- 
pany. 

The  Chicago,  Rock  Island  &  Pacific  has 


November,  1922 


RAILWAY     AXD     LOCOMOTIVE     ENGINEERING 


311 


awarded  a  contract  to  the  Western  Steel 
Car  &  Foundry  Company  for  repairs  to 
100  furniture  cars,  100  wooden  box  cars 
and  200  steel  frame  box  cars. 

The  Fruit  Growers'  Express,  reported 
as  building  1,000  refrigerator  cars  in  its 
own  shops  at  Indiana  Harbor,  Ind.,  have 
ordered  1,000  steel  underframes  from  the 
General  American  Car  Company. 

The  New  York,  Chicago  &  St.  Louis  has 
ordered  300  steel  underframes  from  the 
Illinois  Car  Manufacturing  Company. 

The  West  Pcnn.  Power  Co.  of  Pitts- 
burgh, Pa.,  has  placed  an  order  with  the 
American  Car  &  Foundry  Company  for 
60  hopper  cars  of  55  tons"  capacity. 

The  Grey  Steel  Products  Company,  of 
New  York,  is  reported  to  have  placed  an 
order  with  the  Pressed  Steel  Car  Com- 
pany for  two  steel  hopper  cars. 

The  Cudahy  Packing  Company.  Clii- 
cago,  will  build  200  refrigerator  cars  in  its 
shops  at  East  Chicago.  The  cars  are  to 
be  built  in  lots  of  50. 

The  Pere  Marquette  Ry.  is  in  the  mar- 
ket for  repairs  to  1,000  wooden  box  cars. 

The  Western  Pacific  has  ordered  100 
automobile  cars  from  the  Mount  Vernon 
Car  Manufacturing  Company. 

The  Arms  Yaeger  Company  has  placed 
an  order  with  the  Pullman  Company  for 
fourteen  horse   cars. 

The  Delaware  &  Hudson  Company  is 
said  to  be  in  the  market  for  1,000  gondola 
cars. 

The  Norfolk  Southern  has  ordered  240 
steel  underframes  from  the  Virginia 
Bridge  &  Iron   Company. 

The  L'nitcd  Fruit  Company  has  ordered 
from  the  Magor  Car  Corp.  25  cane  cars 
for  the  Tela  R.  R. 

The  Atlantic  Coast  Line  has  ordered  500 
steel  underframes  for  box  cars  from  the 
Standard  Tank  Car  Company. 

The  Northern  Pacific  Ry.  has  issued 
inquiries   for  3.000  box  cars. 

The  Hocking  Valley  has  equally  divided 
an  order  for  repairs  to  500  composite 
gondola  cars  between  the  shops  of  the 
Pressed  Car  Company  and  the  Greenville 
Steel   Car   Company. 

The  Atchison,  Topeka  &  Santa  Fe  is  re- 
ported to  have  placed  an  order  with  the 
American  Car  &  Foundry  Company  for 
50  caboose  cars. 

The  Chicago  &  North  Western  Ry.  have 
ordered  800  50-ton  gondola  cars  and  200 
55-ton  cars  from  the  General  American 
Car  Company. 

The  Cincinnati.  Indianapolis  &  Western 
R.  R.  has  ordered  209  gondola  cars  from 
the  American  Car  &  Foundry  Company. 

The  Chicago  &  North  Western  has  or- 
dered 800  gondola  cars  and  200  flat  cars 
from  the  General  .American  Car  Company. 

The  Atlantic  Coast  Line  has  ordered 
2,000  box  cars  of  40  tons'  capacity  from 
the  Standard  Tank  Car  Company. 

The  Chicago  &  Alton  R.  R.  has  placea 
an  order  with  the  Illinois  Car  Company 
for  repairs  to  200  gondola  cars,  and  has 
also  placed  an  order  with  Mt.  Vernon  Car 


Manufacturing  Company  for  repairs  to 
200  steel  gondola  cars. 

The  New  York,  Ontario  &  Western  Ry. 
is  in  the  market  for  100  steel  underframes. 

The  Lehigh  &  New  England  is  inquiring 
for  100  55-ton  hopper  cars. 

The  Old  Time  Molasses  Company,  Lie  , 
has  placed  an  order  with  the  American  Car 
&  Foundry  Company  for  72  tank  cars  of 
10,000-gal.  capacity. 

The  East  Jersey  Railroad  &  Terminal 
Company  has  placed  an  order  with  the 
.\merican  Car  &  Foundry  Company  for  25 
tank  cars  of   10,000-gal.  capacity. 

The  Pennsylvania  Railroad  is  reported 
to  have  plans  under  way  for  converting 
about  10,000  50-ton  cars  into  70-ton  cars, 
and  will  be  in  the  market  for  a  large  num- 
ber of  car  trucks. 

The  Union  Pacific  R.  R.  is  reported  to 
have  placed  an  order  with  the  Mt.  Vernon 
Car  Manufacturing  Company  for  50  ca- 
boose cars. 

The  Buffalo,  Rochester  &  Pittsburgh 
Ry.  is  in  the  market  for  1,000  gondola 
cars. 

F.  M.  Pease,  Chicago,  III.,  has  ordered 
100  Tank  cars  of  8,000-gal.  capacity  from 
the  Pennsylvania  Tank  Car  Company. 

The  Baltimore  &  Ohio  R.  R.  has  or- 
dered 1,000  gondola  cars  of  55  tons'  ca- 
pacity from  the  American  Car  &  Foundry 
Con>pany. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
is  reported  to  have  placed  an  order  for 
5,000  freight  cars. 

The  National  Refining  Corporation, 
Hoboken,  N.  J.,  is  inquiring  for  from  5  to 
25  tank  cars  of  40  tons'  capacity:  also 
for  the  same  number  of  cars  of  50  tons' 
capacity. 

The  Pennsylvania  will  build  100  steel 
caboose  cars  in  the  Altoona  shops. 

The  Central  of  Georgia  is  inquiring  for 
10  steel  underframes  for  caboose  cars. 

The  Chicago,  Rock  Island  &  Pacific  Ry. 
has  issued  inquiries  for  500  box  cars  and 
500  coal  cars. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
is  reported  to  be  in  the  market  for  repairs 
to  500  stock  cars. 

The  Erie  Railroad  has  given  a  contract 
to  the  Magor  Car  Company  for  making  re- 
pairs to  500  cars ;  most  of  these  are  gon- 
dola cars. 

The  Tennessee  Coal,  Iron  &  Railroad 
Company  has  ordered  195  miscellaneous 
cars  from  the  Chickasaw  Ship  Building 
Company. 

The  Chicago  Great  Western  R.  R.  has 
placed  an  order  with  the  Pullman  Com- 
pany for  500  box  cars. 

The  Northern  Pacific  is  inquiring  for 
from  300  to  500  gondola  cars. 

The  Cudahy  Packing  Company.  Chicago, 
is  inquiring  for  200  40-ton  refrigerator 
cars. 

The  Interstate  Railroad  has  placed  an 
order  with  the  Pressed  Steel  Car  Com- 
pany for  1.000  hopper  cars  of  55  tons' 
capacity. 

The    Texas    Company    is    inquiring    for 


100  tank  cars. 

The  New  York,  New  Haven  &  Hart- 
ford is   inquiring  for  2  transformer  cars. 

The  Pere  Marquette  expects  to  come  in 
the  market  soon  for  500  hopper  cars  and 
1,500  box  cars. 

The  Chicago  Great  Western  has  awarded 
a  contract  to  the  Pullman  Company  for 
500  box  cars. 

The  Erie  Railroad  is  said  to  be  in  the 
market  for  1,000  hopper  cars  of  70  tons' 
capacity. 

The  Chesapeake  &  Ohio  Ry.  is  in  the 
market  for  50  caboose  cars. 


Passenger  Cars 

The  Chicago  &  Northwestern  Ry.  is 
said  to  be  considering  the  purchase  of  36 
standard  coaches,  two  diners,  two  cafe 
parlor  cars  and  10  baggage  cars. 

The  Central  of  Georgia  Ry.  is  reported 
to  be  in  the  market  for  30  passenger 
coaches,  10  baggage  and  express  cars,  and 
five  com. 

The  Central  of  New  Jersey  has  ordered 
30  all-steel  coaches  from  the  Standard 
Steel  Car  Company,  20  all-steel  coaches,  10 
steel  baggage  cars  and  5  steel  combination 
passenger  and  baggage  cars  from  the 
.•\merican  Car  &  Foundry  Company,  and  Is 
inquiring  for  repairs  to  100  passenger  cars. 

The  Baltimore  &  Ohio  is  inquiring  for 
30  baggage  cars. 

The  Central  of  Georgia  is  inquiring  for 
50  coaches,  10  baggage  express  cars  and 
5  combination  passenger  and  baggage  cars. 

The  Maine  Central  is  inquiring  for  7 
steel  combination  baggage  and  mail  cars 
from  the  Osgood  Bradley  Car  Company. 
.  The  Cuba  Railroad  is  building  one  busi- 
ness car  in  its  shops  at  Camaguey,  Cuba. 

The  Arms  Yaeger  Company  has  placea 
an  order  with  the  Pullman  Company  for 
14  horse  cars. 

The  Chicago,  Rock  Island  &  Pacific  has 
issued  inquiries  for  these  cars :  500  coal 
cars,  500  automobile  cars.  250  fiat  cars, 
250  ballast  cars,  250  refrigerator  cars  and 
250  stock  cars. 

The  Chicago,  Rock  Island  &  Pacific  is 
issuing  inquiries  for  50  all-steel  suburban 
passenger  cars  and  50  70-ft.  steel  suburban 
cars. 

The  Chicago,  Rock  Island  &  Pacific  has 
awarded  a  contract  to  the  Pullman  Com- 
pany for  repairs  to  5  dining  cars. 

The  Bethlehem-Chile  Iron  Mines  Com- 
pany has  ordered  25  hopper  bottom  ore 
cars  of  50  tons'  capacity  from  the  Magor 
Car  Corporation. 

The  Baltimore  &  Ohio  has  ordered  30 
baggage  cars  from  the  American  Car  & 
Foundry    Company. 

New  York  Central — Car  builders  are 
asking  for  prices  on  specialties  for  20  70- 
ft.  steel  coaches  and  80  60-ft.  steel  baggage 
cars  for  the  New  York  Central  Lines. 

The  Long  Island  is  Inquiring  for  40 
motor  cars,  20  electric  trailer  cars,  20 
trailer  coaches  for  steam  suburban  service, 
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10  coaches  for  steam  service  and  2  com- 
bination baggage  and  mail  cars  for  steam 
service. 


Buildings,    Structures,    Etc. 

The  Canadian  Pacific  has  awarded  con- 
tracts for  the  extension  of  12  stalls  of  the 
locomotive  house  at  Calgary,  Alta.,  Can- 
ada, to  T.  Jamieson  &  MacKenzie,  Ltd.,  of 
Calgary,  and  to  the  Hamilton  Bridge 
■  Company  of  Hamilton,  Ont.,  for  the  con- 
struction of  two  90-feet  turntables  to  be 
installed  at  Brandon,  Man.,  and  North 
Bend,  B.  C,  Canada. 

The  Missouri  Pacific  has  awarded  to 
the  Ogle  Construction  Company,  Chicago, 
111.,  a  contract  for  the  construction  of  a 
300-ton  reinforced  concrete  coaling  station 
at  Bala  Knob,  Ark. 

The  New  York  Central  &  Hudson  River 
is  planning  additions  to  its  locomotive  and 
boiler  shops  at  Lock  Haven,  Pa.,  esti- 
mated to  cost  about  $250,000. 

The  Lehigh  Valley  R.  R.  is  reported  to 
have  plans  under  way  for  the  construction 
of  a  new  one-story  locomitive  repair  shop 
at  Jersey  City,  N.  J.,  to  cost  about 
$25,000. 

The  Long  Island  has  plans  under  way 
for  the  electrification  of  its  Montauk 
division  to  Babylon,  L.  I.,  estimated  to  cost 
about  $3,500,000,  including  power  equip- 
ment. 

The  Chicago,  Rock  Island  &  Pacific 
Ry.  has  awarded  a  contract  to  the  Inter- 
national Filter  Co.  of  Chicago,  for  the 
construction  of  a  water-treating  plant  at 
Peoria,  111. 

The  Michigan  Central  R.  R.  has  plans 
under  way  for  the  construction  of  new  car 
repair  shops  and  power  house  at  Bay  City, 
Mich. 

The  Missouri  Pacific  R.  R.  is  reported 
to  have  awarded  a  contract  to  the  Jerome 
Moss  &  Co.  of  Chicago  for  the  construc- 
tion of  a  car  repair  shop  at  Kansas  City, 
Mo. 

The  Pennsylvania  Railroad  is  reported 
to  be  planning  the  electrification  of  its 
four-track  line  from  Altoona  to  Johns- 
town, and  also  the  construction  of  a  new 
power  bouse,  the  project  estimated  to  cost 
about  $10,000,000. 

The  Mobile  &  Ohio  R.  R.  is  planning 
the  erection  of  a  car  repair  shop  and  ad- 
dition to  engine  house  at  Tuscaloosa,  Ala. 
The  Atlantic  Coast  Line  R.  R.  is  plan- 
ning the  construction  of  a  new  engine  and 
repair  shop  at  Southover  Junction, 
Savannah,  Ga.,  to  cost  about  $100,000. 


now  proving  so  successful  in  high-speed 
passenger  service,  being  equipped  for 
operation  on  either  alternating  or  direct 
current.  With  the  direct-current  equip- 
ment the  locomotives  will  be  able  to 
operate  over  the  direct-current  installa- 
tion in  the  Grand  Central  Station,  New 
York. 


Norfolk  &  Western  Buys  Four  Electric 
Locomotives 

The  Norfolk  &  Western  Railroad  has 
placed  an  order  through  their  consulting 
engineers  for  four  double  cab  electric  loco- 
motives similar  to  those  now  in  use  on  the 
Elkhorn  Grade  Electrification.  These 
locomotives  will  be  equipped  for  operation 
over  the  alternating  current  installation. 
The  capacity  of  the  new  locomotive  will 
be  somewhat  greater  than  those  now  in 
operation,  but  will  still  maintain  the  spe- 
cial feature  of  split  phase  operation  and 
will  be  of  the  jack  shaft  and  side  rod  type 
of  locomotive  weighing  approximately  382 
tons.  This  recent  addition  to  the  rolling 
stock  is  a  result  of  the  increased  heavy 
freight  traffic  on  the  electrified  section  of 
the  Norfolk  &  Western. 


New    Haven   Orders   Electric    Locomo- 
tives 

The  New  York,  New  Haven  &  Hart- 
ford Railroad  has  recently  placed  an  order 
with  the  Westinghouse  Electric  &  Manu- 
facturing Company  for  five  181-ton  electric 
locomotives.  The  new  locomotives  will 
practically   duplicate   the  ones   which   are 


Reopening     of     Interstate     Commerce 

Commission  Hearing  on  Power 

Brakes 

Secretary  George  S.  McGinty,  of  the 
Interstate  Commerce  Commission,  has  is- 
sued a  notice,  under  the  date  of  October 
16,  that  the  proceedings  in  the  Investiga- 
tion of  Power  Brakes  and  Appliances  for 
Operating  Power  Brake  Systems  is  as- 
signed for  further  hearing  November  8, 
1922,  ten  o'clock  A.  M.,  at  the  office  of 
the  Interstate  Commerce  Commission, 
Washington,  D.  C,  before  Examiners 
Mullen  and  Borland. 


Pennsylvania's   New   Enginehouse 

The  Pennsylvania  System  has  just  com- 
pleted and  placed  in  service  at  Pitcairn, 
Pa.,  a  modern  34-stall  enginehouse  with 
turntable  at  a  cost  of  $1,385,000.  Located 
on  the  main  line  of  the  Central  Region,  it 
will  be  one  of  the  key  enginehouses  of  the 
System  in  expediting  the  prompt  dispatch- 
ing of  through  trains.  Nearly  200  engines 
are  handled  daily  by  the  force  of  700  men. 
In  addition  to  preparing  the  engines  for 
service,  w-hich  includes  inspection,  clean- 
ing the  fires,  refilling  the  boilers,  coaling 
the  tenders,  etc.,  the  heaviest  of  running 
repairs  will  be  made  at  Pitcairn.  Among 
the  important  facilities  at  the  new  engine- 
house  is  the  turntable,  110  feet  long  and 
electrically  operated,  which  connects  with 
each  of  the  34  stalls.  It  is  of  sufficient 
capacity  to  turn  the  largest  engine  in 
Pennsylvania  service.  Each  stall  is  140 
feet  long  and  so  constructed  that  it  can  be 
completely  enclosed.  Steam  heat  permits 
the  employes  to  work  in  comfort  during 
cold  weather. 


Urge    More  Rigid   Locomotive   Inspec- 
tion 

On  October  11,  counsel  representing  the 
Brotherhood  of  Locomotive  Engineers  and 
the  Brotherhood  of  Locomtive  Firemen  and 
Enginemen  at  a  conference  with  President 
Harding,  urged  a  more  rigid  enforcement 
of  the  safety  appliance  and  locomotive  in- 
spection laws.  Representation  was  made 
that  rolling  equipment  was  in  such  con- 
dition that  it  was  a  menace  to  the  traveling 
public  and  that  safety  laws  were  being 
disregarded,  and  that  the  President  should 
compel  the  roads  to  observe  the  require- 
ments of  the  laws. 


Heaviest     Merchandise      Loadings      in 
Railroad   History 

In  the  week  ending  September  30,  the 
American  Railway  Association  reports 
that  589,098  cars  were  loaded  with  mer- 
chandise and  miscellaneous  freight.  This 
is  the  greatest  number  in  the  history  of 
roads.  It  was  36,735  in  excess  of  the  same 
week  last  year,  and  39,061  cars  more  than 
the  corresponding  week  in  1920,  in  which 
year  the  volume  of  all  traffic  handled  by 
the  railroads  was  the  heaviest  in  their  his- 
tory. Loadings  of  all  commodities,  ac- 
cording to  the  latest  figures  available,  are 
at  the  present  time  witliin  3  per  cent  of 
the  record  loadings  of  1920. 


Railway   Oil   Fuel 

According  to  the  monthly  report  of  the 
Interstate  Commerce  Commission  on 
freight  and  passenger  train  service  com- 
piled from  the  reports  of  the  Class  I  rail- 
ways, the  fuel  oil  consumed  by  the  rail- 
roads in  July  of  this  year  amounts  to  120,- 
626,000  gallons,  an  increase  of  5,715,000 
gallons  compared  with  the  same  month  a 
year  ago. 

In  the  first  seven  months  of  this  year 
the  railroads  have  consumed  831,923,000 
gallons  of  oil,  an  increase  of  20,204,000 
gallons  over  the  amount  used  in  the  seven 
months'  period  last  year. 


Factory  and  Railway  Wages  Compared 

The  Industrial  Commission  of  New 
York  in  its  monthly  bulletin  says  that  the 
earnings  of  factory  workers  in  that  state 
averaged  $24.77  weekly,  or  very  nearly 
$100  a  month,  in  July  of  last  year. 

According  to  the  monthly  report  of  the 
Interstate  Commerce  Commission  on  rail- 
way wage  statistics,  the  average  wage  for 
all  classes  of  railway  employees  in  the 
same  month   was   $131.88. 


Railways  as  Buyers 

The  railways  purchase  directly  one- 
quarter  of  the  total  output  of  coal  in  the 
United  States  and  one-ninth  of  the  total 
petroleum  production.  Directly  and  in- 
directly they  buy  from  30  to  40  per  cent 
of  the  iron  and  steel  output,  25  per  cent  of 
the  lumber  produced,  from  IS  to  20  per 
cent  of  the  copper  and  brass  output. 
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Items  of  Personal  Interest 


N.  H.  NufF  has  been  appointed  night 
roundhouse  foreman  of  the  Atchison,  To- 
peko  &  Santa  Fe,  at  Tulsa,  Okla.,  suc- 
ceeding W.  R.  Hunt  who  is  now  night 
roundhouse  foreman  at  Emporia,  Kans. 

The  following  appointments  have  re- 
cently been  made  on  the  Oiicago  &  Alton 
at  Bloomington,  111. :  William  P.  Kcrsh- 
ner,  master  mechanic ;  C.  Seager,  general 
roundhouse  foreman ;  L.  Autcnbaugh, 
day  roundhouse  foreman ;  William  Wun- 
dcrlee,  night  roundliouse  foreman.  Other 
appointments  on  this  road  are :  George 
W.  Ray,  master  mechanic  at  Slater,  Mo. ; 
A.  C.  Brunning,  road  foreman  of  engines. 
Southern  Division,  Springfield,  111. ;  Jesse 
Siegfried,  road  foreman  of  engines.  Rood- 
house,  III. 

II.  Jefferson  has  been  appointed  road 
foreman  of  engines  of  the  Atchison,  To- 
peka  &  Santa  Fe  with  headquarters  at 
Amarillo,  Texas. 

W.  W.  Payne  has  been  appointed  road 
foreman  of  engines  of  the  Seaboard  Air 
Line  with  headquarters  at  Jacksonville, 
Fla.,  succeeding  W.  W.  Shoemaker,  who 
has  been  assigned  to  duties  elsewhere.  H. 
M.  Agin  has  been  appointed  assistant  road 
foreman  of  engines  of  the  same  road  at 
Waldo,  Fla. 

I.  M.  Foster  has  been  appointed  dis- 
trict superintendent  of  motive  power  of 
the  New  York  Central  with  headquarters 
at  CoUinwood,  Ohio,  and  W.  R.  Lye  has 
been  appointed  district  superintendent  of 
motive  power  at  Elkhart,  Ind. 

T.  C.  Raycroft  has  been  appointed  mas- 
ter mechanic  of  the  Seaboard  Air  Line  at 
Hamlet,  N.  C. 

J.  A.  Buechler  has  been  appointed  mac- 
ter  mechanic  of  the  Detroit,  Bay  City  and 
Western  at  Bay  City,  Mich. 

B.  F.  Kuhn  has  been  appointed  assistant 
superintendent  of  motive  power  of  the 
New  York  Central  at  Cleveland,  Ohio. 
He  was  formerly  district  superintendent 
of  motive  power  at  Collingwood,  Ohio. 

A.  McCormick  has  been  appointed  mas- 
ter mechanic  of  the  Graysonia,  Nashville 
and  Ashdown  with  headquarters  at  Nash- 
ville, Ark. 

E.  W.  Smith  has  been  appointed  general 
superintendent  of  motive  power  of  the 
Southwestern  region  of  the  Pennsylvania 
with  headquarters  at  St.  Louis,  Mo.,  suc- 
ceeding W.  C.  A.  Henry  who  has  been 
appointed  engineer  of  transportation  with 
headquarters  at  Philadelphia,  Pa. 

C.  Peterson  has  been  appointed  acting 
master  mechanic  of  the  Denver  &  Salt 
Lake  at  Denver,  Colo. 

J.  D.  Young  has  been  appointed  master 
mechanic  and  David  Evans  has  been  ap- 
pointed road  foreman  of  engines  of  the 
Central  of  New  Jersey,  both  with  head- 
quarters at  Ashley,  Pa. 


W.  C.  Sherman  has  been  appointed  road 
foreman  of  engines  of  the  Atchison,  To- 
peka  &  Santa  Fe  with  headquarters  at 
Canadian,  Texas. 

John  J.  Hanlin  has  been  appointed  su- 
perintendent of  motive  power  of  the  Sea- 
board Air  with  headquarters  at  Ports- 
mouth, Va. 

B.  F.  Bardo  has  been  appointed  superin- 
tendent of  electric  transmission  of  the  New 
York,  New  Haven  &  Hartford  with  head- 
quarters at  Cos  Cob,  Conn. 

Charles  E.  Fisher  has  been  appointed 
service  engineer  of  the  Franklin  Railway 
Supply  Company,  New  York.  He  was 
formerly  assistant  engineer,  test  depart- 
ment of  the  New  York,  New  Haven  & 
Hartford  at  Boston,  Mass. 

New  appointments  in  the  College  of 
Engineering,  University  of  Illinois,  Ur- 
bana,  Illinois,  are  Milo  Smith  Ketchum 
as  Dean  of  the  College  of  Engineering 
and  Director  of  the  Engineering  Experi- 
ment Station ;  Robert  Edwin  Kennedy  as 
superintendent  of  the  Foundry  Labora- 
tory; Howard  Edward  Degler  as  instruc- 
tor in  mechanical  engineering;  and  Wil- 
liam N.  Espy  as  assistant  instructor  of 
mechanical  engineering. 

W.  H.  Woodin,  president  of  the  Ameri- 
can Car  &  Foundry  Company,  New  York, 
was  appointed  fuel  administrator  of  the 
State  of  New  York  by  Governor  Miller. 
Mr.  Woodin  succeeded  the  governor's  ad- 
visory coal  commission.  He  will  serve 
without  compensation. 

F.  A.  Tarrey,  general  superintendent  of 
motive  power  of  the  Chicago,  Burlington 
&  Quincy,  retired  from  service  Novem- 
ber 1.  Mr.  Tarrey  had  served  with  the 
road  for  a  period  of  48  years. 

W.  J.  O'Brien,  master  mechanic  of  the 
Kanawha  &  Michigan,  with  headquarters 
at  Middleport,  Ohio,  has  been  appointed 
master  mechanic  of  the  Toledo  &  Ohio 
Central,  with  headquarters  at  Bucyrus, 
Ohio,  succeeding  C.  Bowersax,  who  has 
resigned  to  engage  in  other  business. 

J.  E.  Friend,  assistant  master  me- 
chanic of  the  Fort  Worth  division  of 
the  Texas  &  Pacific,  with  headquarters  at 
Marshall,  Texas,  has  been  promoted  to 
master  mechanic  of  the  Louisiana  division, 
with  headquarters  at  Alexandria,  La.  He 
will  be  succeeded  by  D.  L.  .Ringer,  general 
foreman  at  Baird,  Texas. 

C.  E.  Skinner,  assistant  director  of 
engineering  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  has  sailed  to 
attend  the  meeting  of  the  Rating  Com- 
mittee of  the  International  Electro- 
Technical  Commission  to  be  held  in  Geneva, 
Switzerland,  beginning   November   18. 

Mr.  Skinner  is  known  throughout  the 
electrical  world  for  his  extensive  research 
work,  especially  on  insulation,  and  his 
efforts  in  this  direction  have  had  a  marked 


effect  on  the  development  of  electrical 
machine  design.  He  organized  and  has 
directed  the  research  work  of  the  West- 
inghouse Company  until  his  recent  pro- 
motion to  the  position  of  assistant  Director 
of  engineering.  He  has  contributed  fre- 
quently to  the  literature  of  the  industry, 
and  is  well  known  abroad  for  his  researches 
as  well  as  in  this  country.  In  1915  he  was 
a  special  representative  of  the  American 
Institute  of  Electrical  Engineers,  of  which 
he  is  a  fellow,  at  the  conference  on  electri- 
cal standards  held  in  London,  and  he  is 
now  a  member  of  the  committee  represent- 
ing the  Institute  on  the  International 
Electrotechnical  Commission.  He  was 
chairman  of  the  American  delegates  to  the 
Brussels  meeting  in  1920. 

The  Independent  Pneumatic  Tool  Co., 
600  West  Jackson  boulevard,  Chicago,  an- 
nounces that  Harry  J.  Reefe,  formerly 
manager  of  the  order  department,  has  just 
been  appointed  to  the  position  of  purchas- 
ing agent  to  succeed  Thomas  J.  Keegan, 
who  has  resigned. 

The  Railway  Equipment  Manufacturers 
Association,  which  held  its  annual  meeting 
at  Chicago  October  31,  in  conjunction  with 
the  annual  meeting  of  the  Traveling  En- 
gineers Association,  elected  F.  W.  Venton 
president  for  the  ensuing  year.  Mr.  Ven- 
ton, who  was  formerly  vice-president,  is 
traveling  engineer  for  the  railroad  sales 
department  of  the  Crane  Company,  Chi- 
cago. 


Oldest  Employe  of  the  Oldest  Railroad 

The  oldest  employe  of  the  oldest  rail- 
road in  the  United  States,  L.  F.  Thompson, 
of  Parkersburg,  W.  Va.,  celebrated  his 
ninety-ninth  birthday  September  22 — a  dis- 
tinction held  by  few  who  are  as  active  at 
this  age  as  the  present  Nestor  of  the  Balti- 
more &  Ohio.  He  is  older  than  the  rail- 
road itself,  having  been  born  in  1823  or 
four  years  before  the  City  of  Baltimore 
gave  birth,  in  1827,  to  the  organization 
with  which  he  has  been  identified  for  65 
years.  Mr.  Thompson  was  pensioned  by 
the  company  in  1900,  twenty-two  years 
ago. 


Factory    Extension    of    National    Lock 
Washer    Company 

The  National  Lock  Washer  Company, 
Newark,  N.  J.,  is  building  a  new  two- 
story  brick  structure,  84  ft.  by  40  ft.,  at 
the  corner  of  Pennington  and  Hermon 
streets,  the  top  floor  of  which  will  be 
used  for  office  purposes  and  the  ground 
floor  for  shipments.  The  company  is  also 
putting  up  a  steel  storage  building  100  ft. 
by  60  ft.  for  additional  storage  purposes, 
and  is  also  rearranging  the  equipment  in 
its  fabricating  machine  shop  and  making 
general  improvements  throughout  the  en- 
tire plant. 
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Books,  Catalogues,  Etc. 


New   Publications 

The  Welding  Encyclopedia;  Second  Edi- 
tion, 315  pages;  6  in.  by  9  in.  Flexible 
cover.  The  Welding  Engineer  Publishing 
Co..  Qiicago,  111. 

To  one  who  is  not  more  or  less  familiar 
with  the  art  of  welding,  as  it  is  now  ear- 
ned on  in  the  various  branches  of  indus- 
try, the  contents  of  this  book  would  come 
with  somewhat  of  a  surprise.  The  first 
149  pages  are  occupied  with  definitions 
pure  and  simple  of  the  terms,  articles  and 
methods  used  in  welding.  In  this  is  in- 
cluded the  trade  names  for  all  sorts  of 
supplies,  it  so  happening  that  the  first  and 
last  definition  in  this  part  of  the  book  are 
of  trade  names. 

Then  follows  descriptions  of  electric  arc 
welding,  electric  resistance  welding,  oxy- 
acetylene  welding,  thermit  welding,  boiler 
welding,  pipe  welding,  tank  welding  and 
rail  joint  welding.  These  descriptions  are 
not  merely  perfunctory  affairs,  but  they 
enter  into  the  details  of  the  work  and  dis- 
cuss the  methods  by  which  it  should  be 
done  and  the  precautions  to  be  taken  in 
order  to  insure  success  with  great  thor- 
oughness. 

After  this  there  are  the  rules  that  have 
been  adopted  by  various  organizations  re- 
garding the  use  of  welding  especially  in 
connection  with  the  welding  of  steam  boil- 
ers. The  rules  given  embody  those  of 
the  American  Society  of  Mechanical  Engi- 
neers, the  Department  of  Commerce, 
Lloyd's  Register,  the  rules  of  the  several 
states  of  the  Union,  the  Interstate  Com- 
merce Commission,  the  American  Railroad 
Association,  the  Underwriters'  Labora- 
tories, and  the  National  Board  of  Fire 
Underwriters. 

The  book  closes  with  an  essay  on  the 
treatment  of  steel  and  instructions  on  the 
preparation  of  parts  to  be  welded  with 
illustrations  of  a  wide  variety  of  joints. 

Taken  as  a  whole  there  is  little  left  to 
te  considered  in  the  art  of  welding  that 
is  not  embodied  within  its  pages,  and  it 
should  be  of  great  value  as  a  book  of  ref- 
erence for  those  who  have  the  general 
oversight  of  any  of  this  class  of  work  as 
well  as  for  the  workman  himself,  who 
wishes  to  advance  himself  in  the  details 
of  his  trade. 


The  Union  D'Electricitc  and  the  Gcn- 
nevilliers  Station,  edited  by  the  Re\ue  In- 
dustrielle,  Paris  ;  49  pages ;  8J/2  in.  by  11  in. 

The  object  of  the  Union  D'Electricite, 
as  set  forth,  in  this  pamphlet,  is  the  de- 
velopment of  what  we  would  call  the 
super-power  plant,  and  the  details  of  its 
principal  one,  the  Gennevilliers  Station  is 
fully  described. 

The  early  work  of  this  character  in  Paris 
was  done  during  the  war,  when  Paris  was 
transformed    into    an    immense    armament 


factory.  In  order  to  meet  the  require- 
ments of  the  hour  and  save  the  waste  of 
fuel  that  would  have  occurred  had  every 
factory  been  obliged  to  develop  its  own 
power  the  central  power  station  was  the 
cbject  of  a  rapid  development. 

The  general  idea  of  the  new  scheme  is 
to  obtain  the  maximum  possible  etticiency 
and  reduce  the  installation  expenses.  The 
first  is  necessitated  by  the  high  cost  of 
coal  in  Paris,  which  at  present  amounts 
to  more  than  100  francs  per  ton  in  the 
barges.  It  is  assumed  that  the  price  will 
decrease  rapidly  to  70  francs  and  after 
several  years  it  will  be  in  the  vicinity  of 
60  francs.  This,  at  the  normal  rate  of 
exchange,  would  be  between  $11.00  and 
$12.00. 

The  Gennevilliers  Station,  the  descrip- 
tion and  illustrations  of  which  occupy  the 
greater  portion  of  the  pamphlet,  will  have 
a  capacity  of  320,000  kilowatts,  to  which 
three  other  stations  will  be  added,  having 
a  capacity  of  120,000  kilowatts. 


Nevir  Thermit  Locomotive  Pamphlet 
Issued 
The  Metal  &  Thermit  Corporation,  New 
York,  has  issued  the  fourth  edition  of  its 
Thermit  Locomotive  Pamphlet  No.  21, 
which  is  of  special  interest  to  all  railroad 
Superintendents  of  Motive  Power,  General 
P'oremen,  Blacksmith  Foremen  and  Ther- 
mit Welders.  The  new  pamphlet  contains 
many  revisions  since  the  last  edition  was 
published,  chief  among  which  are  instruc- 
tions for  applying  important  improvements 
in  practice  in  Thermit  welding,  which 
have  been  developed  by  exhaustive  re- 
search. The  drawings  and  instructions 
illustrating  and  describing  making  Thermit 
welds  in  various  parts  of  locomotive 
farmes  and  other  locomotive  and  railroad 
equipment  have  been  completely  revised 
since  tlie  publication  of  the  last  edition  to 
conform  to  the  improved  practice. 


Railway     and     Locomotive     Historical 
Society 

The  Railway  and  Locomotive  Historical 
Society  has  issued  Bulletin  No.  3,  a 
pamphlet  of  54  pages.  The  subjects  of  the 
articles  indue :  Story  of  the  Old  Woburn 
Branch,  by  James  M.  Kimball ;  Single 
Driving  Wheel  Locomotives,  by  J.  W. 
Merrill ;  Some  Famous  Runs  and  Some 
Famous  Engines,  by  Charles  E.  Fisher ; 
The  Capture  of  the  "General,"  by  H.  P. 
Yeaton ;  The  Maine  Central  Railroad  and 
Its  Leased  Lines,  by  Charles  S.  Given. 
There  are  reminiscent  communications 
from  J.  E.  Alger  and  G.  M.  Basford.  In 
his  communication  Mr.  Basford  refers  to 
the  little  old  engines  of  45  years  ago, 
that  ran  between  Boston  and  Providence 
and  states:  "I  believe  that  those  little 
engines  did  more  work  per  pound  of  metal 
than  the  big  engines  of  today." 


Reference  is  also  made  to  the  forth- 
coming exhibition  of  early  locomotive 
photographs  and  other  historical  material, 
which  was  held  at  the  Boston  Public 
Library  during  the  last  week  in  October. 
Copies  of  the  Bulletin  may  be  procured 
from  Herbert  Fisher,  Box  426,  Taunton, 
Mass.,  or  J.  W.  Merrill,  40  Kilby  Street, 
Boston,  Mass. 


Train  Lighting  Equipment  Catalogue 

The  Safety  Car  Heating  &  Lighting 
Company  has  recently  issued  two  new 
catalogues  descriptive  of  Safety  train 
lighting  equipment,  under  the  titles  of 
"Operation  of  Underframe  Car  Lighting 
Equipment,"  and  "Pintsch  Gas  Car  Light- 
ing Fixtures."  Both  are  profusely  illus- 
trated and  should  prove  of  interest  to  those 
engaged  in  train  lighting  work. 


DIAMOND  STEEL  EMERT 

For  Grinding    In    Steam    and   Air  Joint* 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH.    PA..    U.   8.    A. 


GEO.  P.  NICHOLS  &  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


For  Testing  and    Washing 
Locomotive  Boilers 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR    CATALOGUE 

Rue  Manufacturing  Co. 

228  Cherry  Street        Philadelphia.  Pa. 

Manufacturers  of  Injectors,   Ejectors. 

Boiler    Washers    and    Testers,    Boiler    Checks, 

Check  Valves. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 
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Container  Car  Freight  Service  on  the  New  York  Central 

In  the  Decemter,  1921,  issue  of  Railway  manual  labor  to  a  minimum  was  described  whatever   to   valuable  consignments;   have 

AND    Locomotive    Engineering   there    ap-  in  detail  by   F.   S.   Gallagher,  engineer  of  reduced    necessity    of    sacking    mail    and 

peared  an  article  under  the  title  of  Avoid-  rolling  stock,  before  the   Society  of  Ter-  have  greatly  expedited  inter-city  deliveries, 

able  Waste  in  Car  Operation,  a  description  minal    Engineers   at   New   York,   Oct.    10,  The  "containers"  permit  a  shipper  to  stow 


TRAXSFERRIXG  CONTAINER  FROM  CAR  TO  MOTOR  TRUCK  ON  THE  NEW  YORK  CENTRAL 


of  the  container  cars  which  were  intro- 
duced in  mail  service  on  the  New  York 
Central.  A  new  system  of  freight  ship- 
ping   by     "container     cars,"     which     cuts 


1922,  from  which  we  extract  the  following : 
The  "containers"  have  been  used  regu- 
larly  in   carrying   United    States   mail    for 
over   a  year   without  any   loss   or   damage 


consignments  on  his  own  shipping  plat- 
form and  eliminate  need  of  costly  boxing 
and  crating. 

The   successful   tests  of  the   "container" 
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cars  in  carrying  express  and  mail  matter 
have  now  been  followed  by  the  establish- 
ment of  crane  equipment  for  regular  "con- 
tainer" service  in  carrying  less-than-car- 
load  freight  between  33rd  Street  Station, 
New  York  City,  and  Carroll  Street  Station, 
Buffalo,  N.  Y.,  the  "container"  cars  leav- 
ing each  terminal  Tuesdays  and  Saturdays. 
Special  rates  have  been  established  under 
tariffs  published  with  the  approval  of  the 
Interstate  Commerce  Commission.  These 
provide  rates  for  a  minimum  of  3,000 
pounds  up  to  the  maximum  capacity  of  a 
7,000-pound    load    for    each    container. 

Mr.  Gallagher,  in  describing  the  new  sys- 
tem before  the  Terminal  Engineers'  Soci- 
ety, said  in  part : 

"Although  the  container  system  of  han- 


not  or  did  not  want  to  unload  the  freight, 
but  instead  took  advantage  of  the  demur- 
rage provisions,  which  was  at  an  expense 
to  the  railroad  company  for  car  revenue 
which  they  would  have  had  if  the  car  had 
been  unloaded  promptly  and  returned  to 
service,  and  at  the  expense  of  the  public 
at  large  because  of  the  inability  of  the  rail- 
roads to  handle  greater  tonnage  because  of 
the  lack  of  equipment. 

"This  condition  with  the  use  of  the  less- 
than-carload  containers  should  be  greatly 
reduced,  if  not  altogether  eliminated,  be- 
cause of  the  fact  that  the  containers  can 
be  removed  from  the  car,  immediately 
taken  to  the  shipper's  warehouse,  and  while 
there  might  at  some  day  be  a  demurrage 
charge  for  holding  the  containers,  it  would 


wagon  to  the  freight  house  platform,  and 
the  fifth  from  the  platform  to  the  hand 
truck.  The  individual  package  must  be 
weighed,  proper  records  made,  and  then 
taken  into  the  car,  making  the  sixth  move- 
ment. A  seventh  handling  is  the  stowing 
into  the  freight  car,  after  which  is  attached 
the  seal,  which  is  broken  at  destination. 
The  eighth  handling  is  by  the  unloader  lift- 
ing the  freight  to  the  floor  of  the  car  for 
the  hand  trucker ;  the  ninth,  the  hand 
trucker  with  the  package  stopping  while 
record  is  being  made  of  the  shipment  going 
out  of  the  car.  The  trucker  then  carries 
this  freight  to  a  designated  place  in  the 
freight  house  and  it  is  left  there. 

"The  consignee  is  notified  that  the  goods 
for  him  have  arrived,  sends  his  wagon  to 
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dling  less-than-carload  freight  is  too  young 
in  years  to  furnish  definite  or  concrete 
figures  as  to  costs,  we  are  able  to  show 
success  in  economy  and  safety  effected 
through  the  new  method.  The  accomplish- 
ment of  a  means  of  loading  or  unloading 
a  car  of  less-than-carload  lots  of  freight 
within  a  few  minutes  alone  carries  far- 
reaching  potential  benefits,  when  we  take 
into  consideration  the  railroad  equipment 
of  the  country  and  the  inability  of  the  rail- 
roads to  control  this  equipment  during  the 
peak  load  of  business.  In  times  of  heavi- 
est demands,  it  is  known  that  shippers, 
while  waiting  for  a  change  in  the  market, 
gladly  pay  the  regulation  demurrage 
charges  rather  than  unload  the  car  in 
which  their  goods  were  shipped,  using  the 
car  as  a  temporary  storage  place,  and 
tying  up  equipment  that  is  badly  needed. 
This  condition  was  very  prominently 
brought  out  during  the  war  when  goods 
were  shipped,  especially  in  this  eastern 
district,    to    consignees    who    either    could 


not  keep  the  rolling  stock  out  of  service. 
In  other  words,  the  container  method  of 
handling  freight  permits  the  enforcement 
of  quick  unloading,  and  of  course  the  quick 
unloading  means  the  quick  return  to  serv- 
ice of  the  car.  During  periods  when  there 
is  a  shortage  of  cars,  the  quick  unloading 
of  the  freight  car  is  a  benefit  to  all  con- 
cerned— the  railroads,  the  shipper  and  the 
public. 

"The  saving  in  labor  and  time  may  be 
seen  by  noting,  in  detail,  the  number  of 
times  that  less-than-carload  lots  of  freight 
must  be  handled  from  the  shipper  to  the 
consignee.  Let  us  follow  one  package 
from  start  to  destination :  First,  it  is  car- 
ried from  the  packing  room  to  the  ware- 
house platform;  second,  from  the  ware- 
house platform  to  the  wagon  by  hand 
truck ;  third,  from  the  hand  truck  into  the 
wagon.  This  is  man-handling.  The  wagon 
then  proceeds  to  the  freight  house,  where 
at  the  platform  occurs  the  next  man-han- 
dling.     The   fourth    man-lift    is    from   the 


the  freight  house,  and  notifies  the  delivery 
clerk.  The  delivery  clerk  points  out  the 
shipment  to  the  hand  trucker,  who  takes 
it  to  the  wagon  for  loading,  which  is  the 
tenth  handling.  When  the  package  is  de- 
livered by  the  hand  trucker  to  the  wagon 
platform,  it  is  dumped  at  the  tail  gate  of 
the  wagon,  making  the  eleventh  handling, 
and  must  be  handled  the  twelfth  time  to 
place  it  into  the  wagon.  At  the  consignee's 
receiving  platform,  the  goods  must  be  un- 
loaded from  the  wagon,  making  the  thir- 
teenth time  that  this  package  has  been 
handled. 

"Now  assuming  that  a  carload  of  less- 
than-carload  freight  were  20,000  pounds, 
this  means  that  it  must  be  man-lifted  thir- 
teen times,  or  man-power  must  be  pro- 
vided to  lift  260,000  pounds  in  order  to 
transfer  one  carload  of  20.000  pounds  of 
freight.  This  does  not  include  the  numer- 
ous checkings  and  records  that  must  be 
made  of  this  freight,  which  in  itself  is  a 
big  item  of  expense. 

"By  tlie  new  system,  the  container  is  de- 
livered to  the  shipper,  who,  if  properly 
equipped,  will  have  a  light  overhead  crane 
or  some  other  means  of  carrying  the  con- 
tainer into  his  warehouse,  so  that  one  han- 
dling of  the  original  package  into  the  con- 
tainer is  all  that  is  necessary.  The  ex- 
pense of  crating  is  eliminated.  When  the 
goods  are  in  the  container,  the  door  is 
closed,  and  if  the  shipper  desires,  he  can 
put  his  own  lock  on  it.  The  railroad  com- 
pany  would   also   seal   the    container   with 
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the     regular     seal     used     on     car     doors. 

"Being  loaded  with  one  handling  of  the 
freight,  the  container  is  lifted  by  hoist 
from  the  floor  of  the  shipper's  warehouse 
to  the  motor  truck  and  is  lifted  by  hoist 
from  the  truck  to  the  car. 

"Particular  attention  is  directed  to  the 
security  of  the  shipment  when  placed  on 
the  car.  The  bottom  of  the  door  of  the 
container  sets  in  behind  the  side  of  the 
car,  making  it  possible  to  get  into  the  con- 
tainer while  on  the  car,  and  the  container 


is  big  enough  so  that  it  cannot  easily  be 
taken  from  the  car  without  proper  lifting 
facilities. 

"At  destination,  the  operation  described 
is  reversed.  The  container  is  lifted  by 
crane  from  the  car  onto  the  motor  truck 
and  then  from  truck  to  the  consignee's  plat- 
form, where  it  is  unloaded  and  may  be 
ready  for  a  return  shipment,  or  it  may  be 
picked  up  by  truck  for  the  use  of  some 
other  shipper.  While  the  container  is 
being  unloaded,  the  motor  truck,  as  well  as 


the  railroad  car,  is  released  for  service. 
"The  containers  are  7  feet  wide,  9  feet 
long,  and  8  feet  high,  and  they  have  a 
carrying  capacity  of  7,000  pounds.  This 
keeps  the  gross  weight  within  the  carrying 
capacity  of  a  five-ton  truck.  The  contain- 
ers arc  made  of  steel  throughout,  except 
the  floors,  which  are  of  laminated  wood. 
They  are  well  braced,  and  there  is  very 
little  chance  of  damage  with  ordinary  han- 
dling." Each  weighs  3,020  lbs.,  and  has 
capacity  for  438  cubical  feet. 


The  Cost  of  Stopping  a  Freight  Train 

An  Analysis  of  a  Method  Followed  in  Making  an  Estimation 


To  ask  what  it  costs  to  stop  a  freight 
train  and  accelerate  it  to  the  speed  from 
which  the  stopping  started  is  about  like 
asking  the  size  of  a  piece  of  chalk.  It 
depends.  It  depends  on  the  track — 
whether  straight,  curved  or  on  a  grade ; 
the  length  and  weight  of  the  train,  the 
locomotive  and  even  on  the  weather. 

It  would  be  so  exceedingly  difficult  to 
actually  make  a  test,  that  possibly  the 
nearest  approach  to  the  answering  of  the 
question  is  to  assume  conditions  and  work 
out  a  theoretical  case  that  is  as  close  to 
practical  operation  as  possible. 

The  problem  is  an  attractive  one,  even 
though  it  may  resemble  the  setting  up  of 
a  man  of  straw. 

With  this  apology  for  rushing  in,  where 
experts  might  fear  to  tread,  an  offering 
may  be  made. 

Let  us  assume  that  the  track  is  level, 
straight  and  in  good  condition.  For  a 
train,  we  will  take  one  of  75  cars  weigh- 
ing 11,121,000  pounds,  hauled  by  an  en- 
gine with  293/2  in.  by  32  in.  cylinders  and 
havmg  drivers  63  in.  in  diameter,  and  with 
a  boiler  pressure  of  200  lbs.  per  sq.  in. 
Such  an  engine  would  weigh  about  398,000 
lbs.  of  which  306,000  lbs.  would  be  on  the 
drivers,  while  the  tender  would  weigh 
about  223,000  lbs.,  making  a  total  of  621,- 
000  lbs.  All  this  is  necessary  because  it 
is  this  weight  that  must  be  stopped  as  well 
as   accelerated   to  speed  again. 

Then  there  must  be  an  assumption  as  to 
train  resistance  which  if  we  put  it  at  6 
lbs.  per  ton  for  the  cars  and  8  lbs.  per  ton 
for  that  of  the  locomotive  and  tender  gives 
us  a  total  resistance  of  35,605  lbs.  which  is 
regarded  as  constant. 

In  order  to  include  as  many  of  the  vari- 
ables entering  into  the  cost  as  possible, 
we  will  assume,  for  the  engine,  a  rate  of 
evaporation  of  5  lbs.  of  water  per  pound 
of  coal,  which  costs  $3.00  per  ton.  For 
the  steam  at  a  pressure  of  200  lbs.  per 
sq.  in.,  the  weight  will  be  47  lbs.  per  cu. 
ft.  Further  it  will  be  assumed  that  full 
boiler  pressure  is  maintained  in  the  cylin- 
ders up  to  the  point  of  cut-off.     For  an 


acceleration  to  different  speeds,  different 
ixjints  of  cut-off  will  be  used  as  the  speed 
increases.  For  example  the  reverse  lever 
would  be  set  to  cut-off  at  89  per  cent,  of 
the  stroke  from  the  start  to  a  speed  of 
5  miles  per  hour.  From  that  to  10  miles 
per  hour  two  points  of  cut-off  are  as- 
sumed ;  one  at  89  per  cent,  and  the  other 
at  80  per  cent,  of  the  stroke.  The  former 
would  probably  tax  the  boiler  pretty  well 
up  to  its  limit,  while  the  latter  would 
moie  nearly  approach  that  used  in  service, 
but  would  require  a  longer  time  and 
greater  distance  in  which  to  accelerate  to 
speed. 

Similar  assumptions  are  made  for  the 
acceleration  from  10  to  15  miles  per  hour, 
where  estimates  are  based  on  cut-offs  of 
87  and  70  per  cent,  respectively. 

In  this  estimate  it  is  assumed  that  the 
train  is  running  at  speeds  of  5,  10  and 
IS  miles  an  hour;  that  it  is  stopped  and 
again  accelerated  to  the  speed  from  which 
it  has  been  stopped. 

In  making  the  stop  consideration  has 
been  paid  to  the  possibilities  of  practical 
brake  applications.  That  is  we  have  taken 
about  a  6  lb.  brake-pipe  reduction  which 
will  give  about  15  lbs.  brake  cylinder 
pressure,  and  this  developed  on  each  of 
the  75  cars  and  the  tender  with  an  as- 
sumed coefficient  of  friction  of  .20  for 
the  brakeshoes  will  give  an  actual  brake- 
shoe  resistance  of  about  1.312  per  cent, 
of  the  weight  of  the  train. 

The  reason  for  using  this  low  reduction 
is  that  it  is  desired  to  make  a  single  re- 
duction stop  and  a  greater  reduction  would 
probably   cause  train  trouble. 

There  are  two  further  brake  assump- 
tions which  are,  first,  that  it  will  take  12 
seconds  for  the  serial  propagation  of  the 
appliaction  from  the  engine  to  the  rear 
car  and,  second,  that,  after  the  train  has 
stopped,  it  will  require  60  seconds  in  which 
to  release  the  brakes  so  that  the  train  can 
start. 

The  problem,  then,  becomes  that  of  cal- 
culating the  time  and  distance  required  to 
stop  and  accelerate  to  speed  with  the  cost ; 


and  also  the  same  as  involved  in  running 
that  same  distance  at  the  original  speed. 

It  appears  that  there  are  five  items  of 
cost  in  this:  Wages,  brakeshoes,  water, 
coal  and  wear  and  tear. 

The  method  of  determining  these  costs 
can  be  best  followed  by  a  reference  to  the 
accompanying  table. 

The  first  line  gives  the  speeds  of  the 
train  in  feet  per  second  and  needs  no  ex- 
planation. Likewise  the  second  line,  which 
is  a  repetition  of  the  assumption  of  the 
points  of  cut-off  at  which  the  engine  is 
to  be  worked  during  the  period  of  ac- 
celeration. 

From  the  several  points  of  cut-off  the 
mean  effective  pressures  in  the  cylinders 
was  obtained  and  from  these  the  tractive 
efforts  as  shown  in  the  third  line. 

We  have  already  assumed  a  constant 
train  resistance  of  35,605  lbs.,  and  by  sub- 
tracting this  from  the  several  gross  trac- 
tive efforts  we  obtain  the  tractive  efforts 
available  for  acceleration  as  given  in  line  4. 

Dividing  these  "available  tractive  ef- 
forts by  the  total  weight  of  the  train,  we 
.get  the  percentage  of  the  weight  of  the 
train  as  represented  by  the  tractive  effort 
available  for  acceleration,  as  given  in  line 
5. 

We  have  assumed  that  it  takes  12  sec- 
onds for  a  brake  application  to  reach  the 
last  car.  As  far  as  brake  resistance  is 
concerned  this  is  taken  as  equivalent  to  an 
instantaneous  brake  application  throughout 
the  train  at  the  end  of  6  seconds.  The 
train  is,  therefore,  assumed  to  be  drifting 
for  6  seconds  under  the  influence  of  its 
own  resistance  which  is  0.303  per  cent,  of 
its  weight.  Under  these  conditions  the 
speeds  of  the  train  will  have  been  reduced 
to  those  given  in  line  6  at  the  end  of  6 
seconds,  and  will  have  traversed  the  dis- 
tances given  in  line  7  during  that  time. 

Then  the  brakes  are  assumed  to  start 
their  work,  and  together  with  the  inter- 
nal resistance  of  the  train  itself  will  have 
stopped  it  in  the  distances  given  in  line 
8  and  in  the  times  given  in  line  9. 

If  we  add  the  distances  in  lines  7  and 
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8  together,  we  have  the  distances  traversed 
to  the  stop;  and,  by  adding  66  to  the  times 
in  line  9  we  will  have  the  time  elapsed 
from  the  start  of  stopping  to  the  start;  6 
seconds  being  for  the  period  of  drifting 
and  60  for  that  of  standing  to  release. 

If  on  the  start  the  tractive  effort  avail- 
able for  acceleration  as  given  in  line  4,  is 
applied  to  the  train  it  will  be  brought  back 
to  its  original  speed  in  the  time  given  in 
line  10  and  in  the  distance  given  in  line  11. 

By  adding  the  time  required  for  stop- 
ping and  standing  to  the  time  in  line  10, 
we  will  have  the  time  given  in  line  12  to 
stop,  release  brakes  and  accelerate  to 
speed.  And  by  adding  together  the  dis- 
tances given  in  lines  7,  8  and  11,  we  have 
the  total  distance  traversed  from  the  start 


ing   and   standing  being  given   in   line    16. 

This  covers  all  of  the  items  of  stop- 
ping, standing  and  acceleration  except 
brakeshoe  wear. 

One  more  assumption  as  to  locomotive 
cut-off  and  that  is  that  one  of  58  per  cent, 
of  the  stroke  be  used  to  carry  the  train 
over  the  distances  involved  at  the.  orig- 
inal speeds. 

A  process  similar  to  that  already  used 
will  give  us  the  time  required  to  traverse 
the  distance  by  dividing  line  13  by  line  1. 
This  is  given  in  line  17.  Knowing  the 
number  of  wheel  revolutions  required  we 
readily  obtain  the  steam  consumption  given 
in  line  18.  and  from  it  by  dividing  by  S 
the   coal    consumption   of   line    19. 

With  this   we   have  all   of  the  elements 


then,  assumed  that  the  wear  of  the  shoes 
is  at  the  rate  of  .(M7  lb.  per  1,000  feet,  by 
which  the  brakeshoe  wear  given  in  line 
23  was  calculated. 

In  order  to  determine  the  e.xtra  wages 
paid  for  the  stop  those  paid  the  various 
members  of  the  engine  and  train  crews 
were  taken  to  be  as  follows : 

Engineer    $1.00  per  hour 

Fireman 77  per  hour 

Conductor     80  per  hour 

Two  brakemen  (S;  .69 1.38  per  hour 

Total    $3.95  per  hour 

Then  taking  the  extra  time  used  on  this 
basis  we  get  the  extra  cost  of  wages  given 
in  line  25  The  cost  of  brakeshoes  is 
taken  at  2.7  cents  per  pound,  and  gives  the 
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of  the  stop  to  the  recovery  of  full  speed  as 
given  in  line  13. 

Knowing  the  distance  traveled  during 
the  period  of  acceleration  and  the  rates  of 
cut-off  used  from  the  start  to  the  attain- 
ment of  full  speed,  and  assuming  full 
boiler  pressure  to  be  maintained  to  the 
point  of  cut  off,  and  that  there  is  a  clear- 
ance of  1.5  per  cent  for  the  cylinder, 
then,  with  the  steam  weighing  .47  lb.  per 
cu.  ft.  it  is  possible  to  calculate  the  steam 
consumption  for  the  period  of  acceleration 
as  given  in  line  13.  If  the  evaporation  is 
at  the  rate  of  5  lbs.  of  water  per  pound 
of  coal,  and  if  the  consumption  during 
drifting,  retardation  and  standing  is  at  the 
rate  of  3  lbs.  per  minute,  we  will  have 
the  coal  consumption  given  in  lines  15 
and    16.     The   consumption   during   drift- 


involved  in  the  stopping,  accelerating  and 
running  of  the  train.  It  only  remains, 
then,  to  determine  the  difference  between 
the  two  performances  in  order  to  learn 
the  extra  cost  of  stopping  over  that  of 
running  the  train  over  the  distance  cov- 
ered. By  subtracting  line  17  from  line 
12.  we  have  the  extra  time  occupied  in 
making  the  stop  as  given  in  line  20.  By 
subtracting  line  18  from  line  14  we  have 
the  extra  amount  of  steam  consumed,  given 
in  line  21.  By  subtracting  line  19  from 
line  15  we  have  the  weight  of  the  extra 
coal  consumed  as  given  in  line  22. 

The  distance  that  the  brakeshoes  were 
running  in  contact  with  the  wheels  is  ob- 
tained by  multiplying  the  distances  given 
in  line  8  by  608,  or  the  total  number  of 
brakeshoes  on  the  cars  and  tender.     It  is. 


cost  in  line  26.  Water  is  assumed  to  cost 
8  cents  per  thousand  gallons  in  the  tender, 
which  on  the  basis  of  the  extra  consump- 
tion of  line  21,  gives  the  cost  in  line  27. 
Coal  is  taken  at  $3.00  per  ton,  and  gives 
the  cost  of  line  28.  Then  there  is  an  as- 
sumption of  wear  and  tear  based  on  a 
life  of  seventeen  years  for  the  rolling  stock 
with  cars  costing  $1,500  each  and  the  loco- 
motive $60,000.  This  is  placed  in  line  29, 
and  the  total  of  lines  24  to  28  is  the  cal- 
culated cost  of  stopping  a  train  and  again 
accelerating  it  to  speed  with  only  sufficient 
delay  to  release  the  brakes ;  a  delay  that 
is  here  placed  at  the  minimum. 

It  cannot,  of  course,  be  claimed  that  this 
calculation  gives  results  that  cover  the 
actual  costs  but  it  is  probably  a  fairly 
close  approximation.     There  are  so  many 
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variables  in  the  case  that  whoever  chooses 
may  substitute  his  own  figures  for  those 
assumed  and  so  obtain  diflferent  results. 
This  is  shown  by  the  variations  rcsultiiiu; 
from  the  simple  change  in  the  points  of 
cut-oflf  in  accelerating  from  speeds  of  5 
to  15  miles  per  hour.  Then  there  might 
readily  be  a  disagreement  as  to  the  time 
required  to  apply  and  release  the  brakes, 
and  certainl)  there  could  never  be  any  such 
uniformity  of  pressure  and  action  as  has 
been  assumed.  All  of  these  would  tend 
to  increase  the  cost  of  the  stop,  in  time 
occupied  and  distance  traversed  before 
reaching  the  initial  speed  after  acceleration. 
.\s  to  what  percentage  should  be  added 
to  the  total  cost  of  stopping  the  train, 
there  would  probably  be  as  many  opinions 
as  there  were  men  expressing  them.  So 
it  is  left  to  the  reader  to  make  his  own 
additions. 

But,  if  the  method  pursued  is  admitted 
to  be  a  correct  one,  and  the  results  adopt- 
ed   as    appro.ximately   accurate,    they    will 


probably  seem  low  to  the  majority  of 
those  who  have  thought  about  the  matter. 
One  interesting  thing  about  the  totals  is 
that,  discarding  the  continued  use  of  89 
and  S7  per  cent,  cut-oflf  to  accelerate  to  a 
speed  of  15  miles  per  hour,  and  referring 
to  the  80  and  70  per  cent,  columns,  we  find 
that  the  costs  rise  appro.ximately  as  the 
squares  of  the  speeds. 

Thus,  the  stop  from  ten  miles  an  hour 
cost  four  times  that  from  five.  On  the 
same  ratio  the  stop  from  fifteen  miles  an 
hour  should  have  cost  $1.98  instead  of 
$1.79,  which  is  a  little  more  than  ci.ght 
times  the  first  instead  of  nine. 

There  were  two  reasons  for  limiting 
these  calculations  to  stops  from  a  speed 
of  15  miles  an  hour.  The  first  one  is  the 
rule  in  effect  on  a  large  number  of  rail- 
roads that  if  the  brakes  are  applied  and 
the  speed  reduced  to  15  or  less  miles  per 
hour,  they  must  not  be  released  until  the 
train  has  been  brought  to  a  stop. 

The    second    reason    is   that    the    engine 


assumed  would  have  great  difficulty  and 
require  a  long  time  to  accelerate  the  train 
assumed  to  a  speed  of  20  miles  an  hour 
and  would  probably  be  quite  unable  to 
rai.se  it  to  25  or  30  miles  an  hour  on  a 
straight   and   level   track. 

The  first  reason  is  based  on  an  operative 
condition  met  in  daily  practice  and  in- 
volves a  cost  that  must  be  repeated  many 
timgs  each  day. 

If  the  grade  were  to  be  changed  to  a 
descending  one,  the  distance  required  to 
stop  would  be  increased  but  the  time  and 
distance  required  to  accelerate  would  be 
so  diminished  that  the  total  cost  would 
probably  be  lessened.  On  the  other  hand 
if  the  grade  were  changed  to  an  ascending 
one,  the  time  to  stop  would  be  decreased 
Init  the  time  and  distance  required  to  ac- 
celerate would  be  so  increased  as  to  prob- 
ably increase  the  cost.  This  would  also, 
probably,  be  increased  still  more  if  any 
curve  resistances  were  introduced  into 
the  calculation. 


Employing  and  Educating  Enginemen  and  Firemen 

A  Committee.  J.  B.  Hurley,  Chairman,  Presented  the  Following  Report  to  the 
Traveling  Engineer's  Association 


In  the  past  when  locomotives  were  small 
and  always  easily  handled  in  case  of  break- 
downs and  when  the  pooling  of  power  had 
not  become  as  universal  as  it  is  today,  an 
entirely  different  method  of  employing, 
educating  and  examining  enginemen  nat- 
urally obtained  than  under  present  con- 
ditions. 

In  the  first  place,  railroading  held  out 
attractions  greater  than  other  lines  of  em- 
ployment, as  far  as  wages,  physical  labor, 
etc.,  were  concerned.  As  a  result  there 
were  usually  more  applicants  than  there 
were  jobs,  and  consequently  it  was  pos- 
sible to  pick  from  the  applicants  the  men 
whom  we  thought  best  suited  for  the  posi- 
tion. 

The  position  of  locomotive  engineer 
was  worth  working  for  and  as  the  first 
step  in  this  direction  as  a  job  was  fireman, 
it  followed  that  there  were  many  applicants 
for  this  position.  Foreign  labor  was  not 
as  plentiful  as  it  is  today  and  consequently 
what  are  now  termed  laboring  jobs,  such 
as  wiping,  knocking  fires,  cleaning  cinder 
pits,  helping  machinists  and  hostlers,  and 
other  jobs  about  roundhouses  were  filled 
by  young  Americans,  and  each  of  the  above 
positions  was  considered  as  in  line  for  a 
job  of  firing.  Entering  the  roundhouse 
usually  as  a  wiper,  the  young  man  gradu- 
ated to  a  position  of  fire  knocker,  then  to 
that  of  hostler  helper,  and  then  as  a  fire- 
man on  a  switch  engine.  The  result  w-as 
that  during  the  time  he  knocked  about  the 
roundhouse  in  the  above  capacities  he  ab- 


sorbed a  lot  of  valuable  information  cover- 
ing the  construction,  care  and  maintenance 
of  a  locomotive. 

When  he  finally  became  fireman  on  a 
regular  engine  it  was  expected  of  him  and 
the  engineer  to  take  care  of  it,  and  as  the 
locomotives  were  small,  it  was  seldom  more 
than  a  two-man  job  in  case  of  accident 
to  disconnect  any  broken  parts  and  load 
same  up  or  to  make  such  temporary  re- 
pairs as  would  enable  them  to  get  the  loco- 
motive to  the  terminal.  They  became 
thoroughly  familiar  with  this  part  of  their 
work  and,  consequently,  any  instructions 
handed  to  them  were  along  the  above  lines 
and  any  examination  given  them  necessar- 
ily embraced  more  what  to  do  in  case  of 
accident,  so  as  to  enable  them  to  bring 
the  engine  in,  than  the  actual  running  of 
the  locomotive  or  handling  of  the  train, 
it  being  taken  for  granted  that  a  man 
who  was  thoroughly  familiar  with  the  con- 
struction of  the  machine  and  had  some 
experience  as  fireman  would  be  equally  as 
capable  of  successfully  running  the  engine 
and  handling  the  train. 

Since  this  time,  however,  things  have 
changed — the  old-time  engine  as  well  as 
the  old-time  engineer  are  largely  a  thing 
of  the  past.  The  engine  crews  no  longer 
take  care  of  the  same  breakdowns  they 
used  to  handle  with  ease  years. ago;  other 
conditions  have  changed  likewise,  that  is, 
other  fields  of  labor  are  proving  more  at- 
tractive from  a  financial  point  of  view  than 
locomotive    running.      .-Kgain,    due    to    the 


fact  that  locomotives  are  increasing  in  size 
and  capacity  with  the  increase  in  business, 
it  follows  that  the  firing  period  to  promo- 
tion is  likewise  extended,  therefore  we  are 
finding  it  more  difficult  all  the  time  to  ob- 
tain satisfactory  material  from  which  to 
make  our  future  engineers. 

The  human  organization  has  not  re- 
ceived the  proper  attention  on  most  of  the 
railroads,  although  it  is  true  that  success- 
ful operation  depends  in  a  large  part  upon 
the  human  element.  A  good  organization 
can  and  often  does  accomplish  good  re- 
sults with  inadequate  and  poorly  main- 
tained equipment,  but  a  poor  organization 
cannot  produce  other  than  poor  results, 
even  with  the  equipment  entirely  adequate 
and  well  maintained. 

It  is  our  opinion  that  the  labor  supply 
should  be  developed  in  the  territory  served. 
We  are  prepared  to  say  why  more  good 
men  are  not  attracted  to  this  vocation  in 
late  years.  As  before  stated,  other  fields 
of  labor  are  proving  more  attractive  from 
a  financial  standpoint.  Although  the  pay 
has  been  increased  and  working  condi- 
tions improved,  it  is  less  laborious,  large 
power  being  mechanically  fired,  and  there 
are  better  opportunities  to  become  edu- 
cated in  this  particular  branch  of  the  serv- 
ice than  ever  before.  Young  men  leaving 
school  or  university  and  seeking  employ- 
ment for  the  first  time,  should  be  informed 
by  circular  or  other  printed  matter  where 
to  apply  to  railroad  offices  and  who  to 
apply  to  for  the  particular  job  for  which 
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men  are  wanted.  This  should  be  done  by 
mailing  this  information  to  station  agents 
to  be  posted  on  bulletin  boards  at  stations. 
Unless  men  live  at  railroad  division  points, 
they  know  little  or  nothing  about  the  op- 
portunities in  railroad  service.  Systematic 
development  of  the  labor  material  avail- 
able will  do  much  in  remedying  labor  con- 
ditions on  railroads  at  the  time  of  year 
when  men  are  needed.  The  employing  of- 
ficer should  have  regular  days  in  his  otifice 
to  confer  with  applicants  for  positions, 
and  this  information  should  be  given  on 
circulars  posted.  This  officer  should  be  a 
responsible  person  and  carefully  selected. 
The  first  impression  made  on  an  applicant 
is  usually  a  lasting  impression.  Does  he 
ask  the  applicant  to  sit  down  and  treat 
him  as  he  would  like  to  be  treated  by 
taking  interest  enough  in  him  to  ask  where 
he  lives  and  when  he  arrived,  what  voca- 
tion he  followed,  if  any,  and  where  he 
could  be  found  when  needed,  and,  in  the 
meantime,  judging  his  mental  and  physical 
fitness  for  the  job  intended  for,  before 
giving  him  the  application  to  fill  out?  It 
will  be  claimed  that  no  one  has  time  to 
converse  with  all  the  men  who  apply  for 
jobs.  This  may  be  true,  but  might  it  not 
be  cheaper  in  the  end  to  have  some  capable 
person  or  organization  responsible  for 
handling  all  applicants  with  the  occasional 
chance  of  getting  the  right  man  at  a  time 
of  need,  instead  of  finally  having  to  take 
whoever  comes?  First,  a  kind  word  of 
encouragement  to  the  promising  man,  a 
word  of  advice  to  improve  himself  by 
study,  a  recommendation  where  to  obtain 
literature  by  recognized  authorities  on  the 
subject  of  firing,  and  a  record  or  symbol 
written  on  the  face  of  his  application  is 
all  that  is  needed  in  the  way  of  a  pre- 
liminary record. 

The  best  practical  training  to  fit  a  fire- 
man to  meet  the  variable  conditions  al- 
ways present  in  locomotive  operating  is 
on  the  deck  of  the  engine  in  the  midst 
of  those  variable  conditions.  In  other 
words,  the  training  should  be  more  prac- 
tical than  that  which  can  be  obtained  by 
any  other  method.  The  real  practical 
training  starts  when  the  new  man  makes 
his  first  trip  on  an  engine  and  under  per- 
sonal instructions  by  a  competent  instruc- 
tor works  to  keep  the  engine  hot  without 
wasting  steam  at  the  pop  valve,  strives  to 
save  coal  without  starving  the  fire  too 
much,  and  tries  to  prepare  the  fire  to  meet 
a  sudden  change  in  working  of  steam 
without  making  black  smoke. 

The  first  trips  of  a  new  man  on  the 
engine  are  his  habit-forming  trips.  They 
are  more  important  in  their  effect  on  the 
direction  of  his  habitual  attitude  toward 
his  work  and  toward  the  welfare  of  the 
company,  and  in  their  effect  on  his  sense  of 
duty  and  responsibility  and  on  his  character 
than  any  other  number  of  trips  of  his  life. 
He  should  be  instructed  by  the  Traveling 
Firemen  or  the  Traveling  Engineer,  or 
sent  out  with  the  best  crew  on  the  divisions 


if  the  Traveling  Fireman  or  the  Traveling 
Engineer  are  not  available. 

We  believe  railroads  should  establish  a 
system  of  progressive  e.xaminations  when 
a  man  is  employed  first  as  a  fireman.  He 
will  be  given  the  questions  on  which  he 
will  be  examined  at  the  end  of  the  first 
year ;  having  answered  these  questions 
satisfactorily,  he  will  then  be  given  ques- 
tions for  the  following  year.  Having 
passed  this  examination,  he  will  be  given 
a  third  and  final  set  of  questions,  on  which 
he  will  be  examined  before  being  promoted 
to  engineman. 

It  is  not  expected  that  a  man  will  an- 
swer these  questions  without  assistance, 
and  in  order  that  he  may  understand  them 
properly,  there  should  be  established  a 
school  of  instructions  in  the  use  of  the  air 
brake  and  all  other  locomotive  appurte- 
nances. He  should  also  be  invited  to  ask 
the  Master  Mechanic,  Traveling  Engineer 
or  Air  Brake  Instructors  or  any  other 
official  for  such  information  as  may  be 
required  on  any  points  in  connection  with 
his  work.  He  should  not  only  be  invited, 
but  urged  to  do  so,  as  the  more  knowledge 
tlie  fireman  possesses  the  better  the  results 
which  can  be  obtained.  He  will  have  am- 
ple time  to  study  each  set  of  questions, 
therefore  there  is  no  doubt  but  that  with 
a  reasonable  amount  of  study  each  week 
the  information  required  to  answer  satis- 
factorily the  entire  list  of  each  series  of 
questions  can  be  easily  mastered  in  the 
time  given. 

In  connection  with  the  examination,  the 
work  done  by  the  fireman  during  the  time 
of  his  service  will  be  carefully  noted  and 
how  it  compares  with  that  of  other  firemen 
engaged  in  the  same  class  of  service;  also 
his  record  as  to  the  use  of  coal,  oil,  etc., 
will  be  taken  into  consideration.  It  is 
hoped  that  he  will  give  everything  in  de- 
tail the  consideration  it  merits  and  realize 
fully  that  it  is  by  looking  after  the  little 
things  that  a  man  succeeds.  It  should  be 
borne  in  mind  that  it  is  only  by  filling  well 
the  position  that  one  has  that  a  person 
is  entitled  to  the  confidence  that  makes  a 
better  position  possible. 

The  following  describes  the  method  and 
time  of  holding  these  progressive  examina- 
tions :  He  will  be  required  to  pass  written 
and  oral  examinations  in  the  manner  pre- 
scribed by  the  officials   in  charge. 

If  a  man  passes  80  per  cent  or  more  in 
all  examinations  he  should  be  given  a  cer- 
tificate. 

If  a  man  fails  to  pass  the  first  or  second 
examination,  he  should  be  dropped  from 
the  service. 

At  the  third  e.xamination,  if  a  man 
should  fail  to  pass  80  per  cent  of  the  ques- 
tions asked,  two  more  trials  not  less  than 
two  months  apart  will  be  given  him  to  pass 
the  same 'examination.  If  he  then  fails  to 
pass  by  a  percentage  of  80  he  shall  be 
dropped  from  the  service. 

Firemen  passing  the  third  and  finall 
series  of  questions  will  be  promoted  in  or- 


der of  their  seniority  as  firemen,  except 
that  those  who  pass  on  the  first  trial  shall 
rank  when  promoted  above  those  who  pass 
on  the  third  trial. 

Enginemen  employed  shall  be  required 
to  pass  the  third  series  of  questions  be- 
fore entering  the  service. 


How   Rates   Decreased   Before   Regula- 
tion 

The  average  charge  for  hauling  a  ton 
of  freight  one  mile  in  1865  on  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad,  accord- 
ing to  Mr.  H.  E.  Byram,  president,  was 
4.1c.  In  1871  it  was  2.Sc.;  in  1881  it  was 
1.7c.;  in  1891  it  was  down  to  Ic. 

In  1901  it  had  been  reduced  to  .86c.  and 
in  1916 — the  year  before  this  country  en- 
tered the  war — it  was  only  .74c.,  which 
was  a  low  mark. 

In  1921  the  full  effect  of  rate  increases 
authorized  by  the  government  during  Fed- 
eral control  to  offset  increases  in  expenses, 
brought  the  rate  up  to  1.27c.  per  mile. 

In  connection  with  these  figures  Mr. 
Byram  says: 

"They  show  conclusively  that  when  the 
carriers  have  a  measure  of  control  over 
their  rates  and  expenses  the  rates  came 
steadily  down." 


Meeting    of    the    American    Society    of 
Mechanical   Engineers 

The  Forty-third  annual  meeting  of  the 
American  Society  of  Mechanical  En- 
gineers will  open  in  New  York  on  De- 
cember 4,   and   will   last  four  days. 

Three  papers  on  locomotive  design  and 
operation  will  be  presented  at  the  kail- 
road  Session  which  will  be  held  on  De- 
cember 6.  The  titles  of  the  papers  and 
the  authors  are  as  follows :  Steam  Dis- 
tribution in  the  Locomotive,  by  George  H. 
Hartman,  Locomotive  Appliance  Com- 
pany; Mechanical  Drafting  of  Locomo- 
tives, by  F.  H.  C.  Coppns,  Coppus  En- 
gineering Corporation ;  Stresses  in  Lo- 
comotive Frames,  by  R.  Eksergian,  Bald- 
win Locomotive  Works.  James  Parting- 
ton of  the  American  Locomotive  Company, 
the  new  chairman  of  the  Railroad  Divi- 
sion will  preside. 

On  the  evening  of  December  6,  the 
society  will  hold-  a  joint  session  with  the 
American  Economic  Association  at 
which  L.  F.  Loree,  president  of  the  Dela- 
ware &  Hudson  will  deliver  an  address, 
and  E.  M.  Herr,  president  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany will  speak  on  the  Human  Element 
in    Industry. 


Railway   Bills  in  Congress 

According  to  Senator  Cummings  of 
Iowa,  chairman  of  the  Senate  committee 
on  interstate  commerce,  there  are  over 
500  bills  pending  before  the  committee  that 
would  affect  railway  finances,  or  railway 
operation  and  management  in  one  way  or 
another. 
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The  General  Railway  Situation* 

By  Charles  H.  Markham,  President  of  the  llhnois  Central  Railroad 
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We  have  witnessed  this  year  a  remark- 
able change  in  conditions  in  the  United 
States.  The  country  recently  was  passing 
through  one  of  the  most  profound  busi- 
ness depressions  in  its  history.  It  has 
emerged  from  this  depression,  and  has 
entered  a  period  of  activity  in  production 
and  commerce  such  as  those  which  always 
have  followed  its  panics  and  depressions 
in  the  past. 

.\t  the  very  threshold  of  this  new  era, 
however,  we  are  confronted  with  a  short- 
age of  railroad  transportation. 

The  railways  have  moved  more  grain 
this  year  than  ever  before  in  history. 
Nevertheless,  the  farmers  complain  that, 
although  their  big  corn  crop  has  not  all 
been  harvested,  they  cannot  get  enough 
cars  for  even  the  grain  that  is  ready  for 
shipment.  Lumber  manufacturers  find 
themselvc.'i  unable  to  ship  the  lumber  they 
liave  produced  and  for  which  there  is  a 
demand. 

Tlie  coal  mine  operators  cannot  get  any- 
where near  as  many  cars  as  they  order. 
Manufacturers  of  iron  and  steel  show  that 
their  output  is  being  restricted  because  the 
railways  cannot  deliver  them  enough  fuel 
and  raw  materials.  Road  building  and 
other  construction  concerns  complain  that 
their  business  is  interfered  with  by  the 
priority  in  the  use  of  open  top  cars  being 
given  to  coal  under  an  order  of  the  Inter- 
state Commerce  Commission.  Growers  of 
fruit  and  vegetables  say  they  are  suffering 
large  losses  because  they  cannot  get 
enough   refrigerator  cars. 

Some  of  these  complaints  are  exag- 
gerated. Some  are  without  justification. 
But  they  reflect  a  nationwide  condition, 
the  existence  of  which  cannot  he  ques- 
tioned. 

In  every  past  time  when  there  was  a 
shortage  of  transportation  it  was  felt  only 
after  the  revival  and  increase  of  business 
had  been  going  on  for  some  time  and  had 
carried  production  and  commerce  to  higher 
levels  tlian  ever  before.  What  we  call 
"car  shortages"  always  have  represented 
inadequacy  of  all  railroad  facilities.  The 
"car  shortages"  of  1906  and  1907  did  not 
come  until  toward  the  close  of  a  ten  year 
period  of  industrial  and  commercial  ex- 
pansion during  which  the  railways  had 
increased  by  two  and  one-half  times  the 
volume  of  freight  carried  by  them.  The 
car  shortages  of  the  war  years  did  not 
begin  until  when,  in  1916,  the  railways 
were  handling  20  per  cent  more  freight 
.  than  in  the  previous  record  years. 

The  significant  fact  which  challenges 
our  attention  regarding  the  present  short- 
age of  transportation,  is  that  it  has  been 

*  Abstract  from  an  address  delivered  be- 
fore the  Railway  Business  Association  in 
Neiv  York  on  November  \Oth. 


met  at  the   very  begiiniing  of  a  period  of 
business  revival. 

The  railways  are  now  moving  about  as 
much  freight  weekly  as  in  1920,  when  the 
liighest  record  was  made.  In  spite  of  this 
the  "car  shortage"  recently  reported  has 
been  the  largest  ever  known,  and  the  de- 
mands of  shippers  continue  to  increase. 
In  past  periods  of  business  revival  the  in- 
crease in  freiglit  business  has  gone  on 
until  it  has  reached  a  point  35  to  ISO  per 
cent  higlier  than  ever  before.  We  may 
well  ask  ourselves  whether,  with  the  rail- 
ways finding  it  difticult  to  surpass  the 
freight  carrying  record  of  1920,  they  can 
be  expected  within  a  few  months  or  years 
to  handle  such  an  increase  in  tonnage  as 
past  experience  shows  would  be  only 
normal  in  a  period  of  general  revival. 

Secretary  Hoover  recently  estimated 
that  every  period  of  shortage  of  trans- 
portation costs  the  country  at  least  a  bil- 
lion dollars. 

Why  are  we  suffering  from  this  short- 
age of  transportation  at  the  very  begin- 
ning of  a  business  revival?  The  correct 
answer  must  be  given  to  this  question,  and 
the  public  must  be  convinced  that  it  is 
correct.  Without  an  informed  public 
opinion  the  situation  cannot  be  remedied. 
The  situation  is  partly  due  to  the  coal 
strike  and  the  shop  employes'  strike.  But 
it  would  be  a  serious  mistake  to  assume 
that  these  strikes  have  caused  the  present 
shortage  of  transportation  and  that  it  will 
disappear  when  their  effects  have  been  re- 
moved. The  causes  of  the  present  short- 
age of  transportation  and  the  still  greater 
shortage  there  is  reason  for  fearing,  go 
much   deeper   and   farther   back. 

During  the  last  fifteen  years  the  pro- 
duction and  commerce  of  the  country,  in 
spite  of  occasional  reverses,  have  grown 
as  rapidly  in  proportion  as  in  previous 
years.  The  increase  in  the  freight  offered 
the  railways  conclusively  proves  this.  But 
during  this  time  the  development  of  the 
facilities  of  the  railways  has  steadily  and 
rapidly  declined. 

In  the  five  years  ending  with  June  30, 
1907,  the  number  of  locomotives  in  service 
on  the  railways  of  the  United  States  in- 
creased 18,160.  The  end  of  this  period 
coincided  with  the  beginning  of  the  period 
of  restrictive  regulation. 

Compare  this  with  the  increases  that 
have  occurred  since  then.  In  the  five  years 
ending  with  June  30,  1912,  the  increase 
in  the  number  of  locomotives  in  service 
was  only  8,447 ;  in  the  four  and  one-half 
years  ending  with  December  31,  1916,  it 
was  only  4,558;  and  in  the  five  years  end- 
ing with  1921  the  number  of  locomotives 
in  service  actually  decreased  664. 

The  locomotives  retired  were  constant- 
ly being  replaced  with  more  powerful  en- 


Sjnies,  and  the  increase  in  the  total  trac- 
tive power,  or  total  pulling  capacity  of 
the  locomotives  in  service  in  the  first  five 
years  of  this  period  was  640  million 
pounds.  In  the  next  five  years  it  was 
only  328  million  pounds ;  in  the  next  four 
and  a  half  years  367  million  pounds;  and 
in  the  live  years  ended  with  1921  only  262 
million  pounds. 

Now  take  freight  cars.  In  the  five 
years  ending  with  June  30,  1907,  the  num- 
ber in  service  increased  over  480,000.  In 
the  ne.xt  five  years  it  increased  less  than 
230,000;  in  the  four  and  one-half  years 
ended  December  31,  1916,  it  increased  only 
114,000;  and  in  the  five  years  ended  with 
1921  the  number  of  freight  cars  in  service 
actually  declined  13,621. 

The  cars  retired  were  constantly  re- 
placed with  cars  of  larger  capacity,  and 
the  increases  in  the  total  capacity  of  the 
freight  cars  in  service  were  as  follows : 
Five  years  ended  with  1907,  25  million 
tons ;  five  years  ended  with  1912,  16  mil- 
lion tons ;  four  and  a  half  years  ended 
with  1916,  12  million  tons;  five  years  ended 
with  1921,  ZYi  million  tons. 

Comparison  of  the  figures  for  the  two 
five-year  periods  farthest  apart  show  that 
the  increase  in  the  total  tractive  power 
of  locomotives  was  almost  60  per  cent  less, 
and  the  increase  in  the  total  capacity  of 
freight  cars  85  per  cent  less  in  the  five 
years  ended  with  1921  than  in  the  five 
years  ended  with  1907. 

The  decline  in  the  amount  and  capacity 
of  the  equipment  provided  has  been  ac- 
companied by  a  corresponding  decline  in 
other  facilities  provided.  Construction  of 
new  lines,  which  formerly  averaged  about 
5,000  miles  a  year,  has  dwindled  until  dur- 
ing the  last  five  years  more  mileage  has 
been  abandoned  than  built.  The  enlarge- 
ment of  terminals,  the  construction  of  sec- 
ond and  other  additional  main  tracks,  the 
improvement  of  stations,  have  been  for 
years  coming  nearer  and  nearer  to  a 
standstill. 

I  am  a  firm  believer  in  the  principle  of 
regulation,  but  I  also  believe  that  govern- 
ment regulation  as  it  has  been  practiced 
for  fifteen  years  is  almost  wholly  responsi- 
ble for  the  decline  of  railroad  development 
and  for  the  existing  shortage  of  trans- 
portation. 

For  ten  years  before  the  war  regulation 
kept  down  the  rates  and  reduced  the  net 
return  of  the  railroads,  although  wages, 
prices  and  the  returns  earned  in  other 
lines  of  business  were  increasing.  Persons 
who  had  money  to  invest  more  and  more 
avoided  the  railroads.  The  market  value 
of  their  securities  declined,  and  with  it  the 
capital  they  could  raise  to  expand  their 
facilities. 

For   months   while   the   managements   of 
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the  railways  were  struggling  desperately 
to  reduce  current  expenses  and  even  de- 
ferring maintenance  work  that  needed  to 
be  done,  controversies  over  both  rates  and 
wages  raged  at  the  same  time. 

Among  the  results  were  large  increases 
in  the  number  of  locomotives  and  cars  in 
bad  order,  less  expansion  of  facilities  than 
for  many  years,  reductions  of  rates  made 
by  the  railways  voluntarily  or  under 
orders  of  the  Interstate  Commerce  Com- 
mission which,  on  the  basis  of  the  busi- 
ness handled  in  1921,  amounted  to  $400,- 
000,000  a  year,  and  reductions  of  wages 
authorized  by  the  Railroad  Labor  Board 
which  resulted  in  the  shop  employes' 
strike. 

Reductions  of  rates  were  advocated  on 
the  ground  that  they  were  essential  to  a 
revival  of  general  business.  Without  now 
arguing  the  question  whether  they  were 
desirable  or  not,  it  is  notable  that  general 
business  began  to  revive  before  any  re- 
ductions of  rates  were  made. 

Clearly  it  is  essential  to  the  welfare  of 
the  country  that  the  railways  should  as 
rapidly  as  practicable  put  their  existing 
facilities  in  good  condition,  and  that  they 
should  for  some  years  rapidly  improve 
and  expand  their  properties. 

What  is  necessary  to  insure  that  this 
will  be  done?  The  point  cannot  be  too 
strongly  emphasized  that  no  policy  ever 
will  do  any  good  which  is  not  based  main- 
ly on  the  principle  that  if  the  railways 
are  to  render  good  and  adequate  service 
they  must  be  allowed  to  earn  a  sufficient 
net  return  to  pay  the  going  rate  of  in- 
terest and  reasonable  dividends  on  their 
existing  bonds  and  stocks,  and  also  on 
such  amounts  of  additional  bonds  and 
stocks  as  they  must  issue  and  sell  if  they 
are  to  raise  the  new  capital  required  to 
carry  out  a  program  of  expansion. 

The  question  is  not  what  interest  and 
dividends  railways  ought  to  pay.  It  is 
what  they  7nust  pay  to  get  capital.  Dur- 
ing recent  years  the  railways  have  not 
been  able  to  meet  the  competition  of  other 
concerns  for  new  capital  by  offering  rela- 
tively as  high  rates  for  it.  Therefore, 
they  have  not  got  their  share  of  it.  That 
is  almost  the  sole  reason  why  railroad  ex- 
pansion has  declined. 

The  Interstate  Commerce  Commission 
having,  after  two  years  more  of  investiga- 
tion, again  held  reasonable  the  valuation 
placed  by  it  upon  the  railways  in  1920, 
has  held  it  would  be  fair  and  in  the  public 
interest  for  them  to  earn  in  future  an 
average  annual  net  return  of  5^4  per  cent 
on  their  valuation.  In  view  of  past  ex- 
perience in  the  railroad  business  and  of 
present  economic  conditions  it  is  impos- 
sible to  comprehend  how  any  reasoning 
mind  could  conclude  that  the  earning  by 
the  railways  of  any  smaller  average  re- 
turn than  SJ4  per  cent  over  a  period  of 
years  would  enable  them  to  raise  the  large 
amounts  of  new  capital  which,  in  the  in- 
terest of  the  entire  producing,  commercial 


and   consuming  public,   they   should   raise 
and  invest. 

It  is  a  fact,  however,  which  we  must 
not  minimize  or  disregard  that  a  strong 
and  widespread  propaganda  is  being  car- 
ried on  to  secure  legislation  to  reduce  the 
net  return  of  the  railways  to  a  much 
lower  basis  than  that  which  the  Commis- 
sion has  held  reasonable. 

It  has  been  proposed  in  bills  introduced 
in  Congress  to  restore  to  the  states  the 
same  authority  to  regulate  rates  that  they 
had  before  the  Transportation  Act  was 
passed.  This  would  remand  the  railways 
again  to  the;  rule  of  49  masters.  It  would 
result  in  the  states  again  making  state 
rates  lower  than  the  corresponding  inter- 
state rates.  It  would  destroy  the  ability 
of  the  Interstate  Commerce  Commission 
to  so  regulate  rates  as  to  enable  the  rail- 
ways to  earn  adequate  net  returns. 

In  addition,  the  valuation  made  by  the 
Interstate  Commerce  Commission  is  being 
attacked  by  certain  labor  and  political 
leaders  on  the  ground  that  it  is  from  $5,- 
000,000,000  to  $7,000,000,000  too  large. 

Basing  its  estimates  mainly  upon  the 
wages  and  prices  of  materials  which  pre- 
vailed in  1914  the  Commission,  after  eight 
years'  work  in  carrying  out  the  valuation 
law,  has  found  that  the  value  of  the  rail- 
ways as  a  whole,  while  less  than  the  in- 
vestment shown  by  their  books,  is  more 
than  $2,000,000,000  greater  than  the  amount 
of  their  securities  actually  outstanding  in 
the  hands  of  the  public. 

The  Commission  is  composed  of  eleven 
men  who  have  been  appointed  by  three 
different  presidents  from  nine  different 
states.  Only  one  of  them  ever  was  a  rail- 
way officer,  and  five  of  them  have  been 
members  of  state  commissions.  Nothing 
could  be  more  unreasonable  than  to  as- 
sume that  such  men  would  be  disposed 
unduly  to  favor  the  railways,  or  that 
after  their  years  of  study  of  the  problem 
they  would  be  less  able  to  make  an  in- 
telligent valuation  than  politicians  and 
labor  leaders. 

The  attack  is  directed  chiefly  against 
the  rate-making  provisions  of  the  Esch- 
Cummins  Act.  The  most  important  of 
these  provisions  now  in  effect  is  that 
which  directs  the  Interstate  Commerce 
Commission  in  fixing  rates  to  consider  the 
need  of  the  country  for  adequate  trans- 
portation. Therefore,  the  principal  thing 
Congress  would  do  by  repealing  the  rate- 
making  provisions  would  be  to  say  in  ef- 
fect to  the  Commission  that  it  should  not 
in  future  consider  the  need  of  the  country 
for  adequate  transportation. 

Plainly  those  who  advocate  this  policy 
ignore  the  fact  that  the  greatest  present 
menace  to  the  prosperity  of  the  country 
is  that  it  has  not  adequate  means  of  trans- 
portation. No  more  deadly  blow  to  rail- 
road credit,  to  the  ability  of  the  railroads 
to  expand  their  properties,  to  the  nation's 
good  faith  and  prosperity,  could  be  struck 
than  by  legislation  such  as  they  propose. 
There  is  no  doubt,  however,  that  further 


attempts  will  be  made  to  secure  changes 
relating  to  the  settlement  of  labor  con- 
troversies and  those  relating  to  rate-mak- 
ing. The  public  and  the  railroads  long 
since  decided  it  would  be  best  for  all  con- 
cerned for  differences  between  the  rail- 
ways and  their  employes  which  could  not 
be  settled  by  direct  negotiations  to  be 
settled  by  arbitration. 

The  principle  of  arbitration  of  railway 
labor  controversies  that  cannot  be  settled 
by  direct  negotiations  is  absolutely  sound 
and  should  and  must  be  maintained.  The 
public  should  and  in  the  long  run  will 
refuse  to  tolerate  such  private  wars  and 
interferences  with  service  in  an  industry 
whose  efficient  and  uninterrupted  operation 
is  essential  to  its  welfare. 

Most  of  the  troubles  of  mankind  are 
due  to  lack  of  understanding  or  to  mis- 
understanding. A  very  large  majority  of 
the  employes  of  the  railways  are  good 
citizens  who  do  their  duty  as  they  see  it, 
and  who  desire  to  contribute  their  share 
toward  their  country's  progress  and  pros- 
perity. 

I  have  an  abiding  faith,  based  upon  long 
experience  as  a  railway  officer,  that  if  the 
managements  of  the  railroads  will  not  only 
treat  the  emploj'es  fairly,  but  will  also  get 
to  them  the  facts  about  the  railroad  busi- 
ness which  they  are  entitled  to  know,  and 
appeal  to  and  rely  upon  their  intelligence 
and  good  sense,  a  large  majority  of  rail- 
way employes  will  respond  in  what  they 
say  and  do  in  the  same  spirit. 

I  have  an  abiding  faith  in  the  fairness 
and  good  sense  of  the  American  public. 
The  public  does  not  and  never  did  desire 
to  confiscate  any  investment  which  has 
been  honestly  and  sanely  made.  Our 
farmers,  business  men  and  working  men 
would  not  give  a  moment's  hearing  to 
demagogues  and  enemies  of  social  order 
who  propose  to  solve  the  railroad  problem 
by  scaling  down  the  valuation  billions  of 
dollars  thus  confiscating  billions  of  dollars 
of  legitimate  investment  if  they  knew  more 
of  the  facts  about  the  railroad  business 
and  in  consequence  understood  the  signifi- 
cance and  purpose  of  such  reckless  and 
wholly  unprincipled  proposals. 

That  the  public  has  so  often  been  mis- 
led regarding  railway  matters  in  the  past, 
and  that  so  large  a  part  of  it  is  being  mis- 
led regarding  them  now,  is  largely  due  to 
the  failure  of  the  railways  frankly  and 
persistently  to  present  their  case  to  the 
public.  The  problem  is  so  essential  to  the 
welfare  of  all  of  us,  that  we  should  be 
given  the  cooperation  and  support  of  pub- 
lic men  and  of  the  press. 

We  have  relied  too  long  on  presenting 
our  case  mainly  to  legislative  committees, 
commissions  and  courts.  In  the  long  run' 
public  sentiment  always  has,  and  it  al- 
ways will,  determine  what  lawmakers, 
commissions  and  courts  will  do;  and  until 
we  do  what  is  necessary  to  make  the 
public  understand  the  railroad  situation 
and  the  railroad  problem  we  shall  never 
long  have  a  sound  policy  of  regulation. 
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Most  Powerful  Passenger  Locomotive  in  the  World 

A  Description  of  the  New  Mountain  Type  on  the  Denver  &  Rio  Grande  Western  R.  R, 


The  American  Locom;^itivc  Cuiupaiiy  re- 
cently delivered  ten  heavy  passenger  loco- 
motives of  the  mountain  type  to  the 
Pcnver  &  Rio  Grande  Western  Railroad. 
They  are  said  to  be  the  largest  passenger 
lucomotives  in  the  world  and  are  intended 
to  handle,  on  passenger  schedule,  trains 
that  have  heretofore  required  tWLi  engines 
of  other  types. 

-Some  of  the  principal  dimensions  of  the 
engines  are  as  follows : 

Cylinder  diameter  28  in. 

Piston  strike  30  in. 

Driving  wheel  diaineter 63  in. 

Boiler  pressure,  per  sq.  in..  210 lbs. 

Tractive  effort  66.600  lbs. 


1  he  brick  arch  is  carried  by  live  5-in. 
arch  tubes  and  there  is  a  combustion  cham- 
ber in  the  boiler  40  inches  long. 

With  the  tractive  effort  as  given  and  the 
weight  on  the  drivers,  the  factor  of  ad- 
hesion is  386. 

The  rigid  wheel  base  is  given  as  11    ft. 

2  in.,  while  the  driving  wheel  base  is  17  ft, 

3  in.  This  is  effected  by  giving  the  trailing 
driving  wheel  considerable  lateral  play  in 
the  boxes. 

The  tender  is  exceptionally  large  and 
heavy,  as  it  has  a  capacity  of  14,000  gallons 
of  water  and  22  tons  of  coal.  A  large 
amount,  but  when  working  to  its  maxi- 
mum   capacity    the    lioiler    will    evaporate 


guides,  end  transom  and  equalizer  pivot. 
It  is  loaded  at  three  points — two  at  the  rear 
and  the  third  at  the  front  end  center  pivot. 
This,  with  the  equalizing  arrangement  pro- 
vided by  the  use  of  a  separate  trailer  equal- 
izer, pivoted  on  the  truck  frame,  makes  the 
truck  particularly  easy  riding. 

This  is  also  the  only  truck  that  is  de- 
signed to  carry  a  booster  engine,  as  it  has 
a  member  at  the  rear  to  which  the  booster 
engine  seat  may  be  applied,  and  which  has 
only  a  small  amount  of  vertical  movement. 
In  the  case  of  the  locomotives  under  con- 
sideration, clearances  have  been  provided 
so  that  booster  engines  may  be  applied  at 
any   future  time,  should  the  railroad  com- 


DENVER    &    RIO    GRANDE    R.MLRO.^D    MOUNT.^TX    TYPE    LOCOMOTIVE.      (BUILT   BY  THE  .\MERICAN  LOCOMOTIVE  CO.) 


Wheel  base — 

Driving  wheel 17  ft.    3     in. 

Engine  39  ft.  10     in. 

Engine  and  tender 82  ft.   2^-4  in. 

Lengtli  over  all 95  ft. 

Fire  box — 

Length  inside  120'  s  in, 

Width  Inside   96'4  in 

Tubes — 

Diameter    2V4  i". 

Length     20  ft. 

Number  220 

Superheating  tubes — 

Diameter 5'/i  in. 

Number  58 

r- 

Heating  surface —  \       --- 

Tubes    2,580  sq.  ft.    \ 

Superheater  tubes.  1,662  sq.ft.       \    ^- 

Arch  tubes 35  sq.  ft.           '^"' 

Fire  box 333  sq.  ft. 

Total     4,610 sq.ft. 

Superheating  surface  1.428  sq.ft. 

Grate  area  82.2  sq.  ft. 

Boiler  shell,  inside  diameter 

first  ring 94  3/16  in. 

Weight  on  drivers 257,500  lbs. 

Total  weight  of  engine 377,000  lbs 

Total  weight  of  engine  and 

tender    644,600  lbs, 


8,000  gallons  of  water  per  hour,  and  burn 
5V2  tons  of  coal,  for  which  a  mechanical 
stoker,  the  Duplex  Type,  is  provided.  The 
horsepower  capacity  of  the  boiler  is  3,300. 
Not  only  is  the  engine  heavy  and  long 
but  it  is  also  broad  and  high ;  as  the  total 
width   over   all    is    11    ft.   2'/;    in.    and    its 


pany  so  desire.  The  perspective  view  of 
the  truck  shows  the  general  arrangement 
and  the  method  by  which  these  points  are 
effected. 

The  load,  as  applied  to  the  two  points 
at  the  rear,  is  carried  by  a  constant  re- 
sistance rocker  that  rests  in  a  pocket  on 


Z,.mLL,.. 


•■\    MorNTAIN   TYPE    LOCOMOTIVE 


height  is  16  ft.  This  is  about  1  ft.  each 
way  greater  than  that  permissible  by  the 
ordinary  clearances. 

Among  the  interesting  specialties  with 
which  this  engine  is  equipped  is  the  Delta 
truck  made  by  the  Commonwealth  Steel 
Company  of  St.  Louis,  Mo. 

This  truck  combines  in  a  single  casting 
the     radius    bar    members,    journal     box 


each  side  of  the  trailer  track  frame  and 
supports  the  cradle  directly.  This  ar- 
rangement is  peculiar  to  the  Delta  truck, 
and  gives  a  positive  centering  effect  to  re- 
turn the  cradle  to  its  central  position  after 
curving,  and  also  minimizes  the  oscillation 
at  the  rear  end. 

This   rocker   is   shown  in  detail   in   the 
special  engraving.     It  consists  of  a  heavy 
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casting  with  a  bearing  surface  in  the  form 
of  a  gothic  arch.  When  the  engine  is  on  a 
tangent  track  and  the  cradle  and  truck  are 
in   line   the   two   supporting  points   A   and 


DETAILS    OF    CONSTANT    RESISTANCE 
ROCKER    OF    DELTA    TRUCK 

B  of  the  rocker  rest  in  their  seats  in  the 
pockets.  The  bearing  surface  C  is  an  arc 
of  a  circle  whose  center  coincides  with 
the    center    of    B    and    the    corresponding 


between  the  surfaces  G  and  H  and  lifts  the 
cradle  through  the  first  1J4  in.  of  its  move- 
ment, and  then  the  cradle  rolls  up  on  it  so 
that  it  is  lifted  continually  frorn  the  mo- 
ment it  moves  out  of  center.  The  total 
distance  that  the  cradle  can  move  is  lOj/j  in. 
on  each  side  of  the  center. 

In  order  to  prevent  the  slipping  of  the 
rocker  and  cradle  surfaces  over  each  other 
there  are  tw'O  prongs  EE  projecting  down- 
ward from  the  inclined  seat  on  the  cradle 
through  openings  in  the  rocker. 

The  dotted  lines  show  the  cradle  seat 
and  the  rocker  in  their  extreme  positions. 

The  Commonwealth,  that  is  used,  has 
been  applied  to  a  very  large  number  of 
locomotives  and  combines  in  one  piece  the 
miscellaneous  castings  used  at  the  rear  end 
of  locomotives  with  the  built  up  con- 
struction. 

Attention  has  already  been  directed  to 
the  large  capacity  of  the  tender  in  coal  and 


half-tone  engravings.  As  in  tlie  case  of 
the  tender  frame  the  truck  frames  were 
cast  in  one  piece  by  the  Commonwealth 
Steel  Company.  This  frame  has  a  total 
length  of  11  ft.  9  in.  and  a  width  of  7  ft. 
2yi  in.  It  is  cast  with  two  transoms  and 
an  opening  between  them  for  the  center 
plate  and  truck  bolster.  The  side  frames 
are  cast  in  the  form  of  an  inverted  U  at 
the  center  and  wheels,  as  shown  in  the 
half  section  at  the  center,  while  on  the  line 
A  B  it  is  of  box  shape  with  one  side  par- 
tially cut  away  to  give  access  to  the  equal- 
izer C.  The  transoms  are  box-shaped  with 
horses  for  the  bolster  hangers.  The  bol- 
ster on  which  the  side  bearings  are  cast  is 
H-shaped  in  plan  and  is  suspended  from 
the  transoms  of  the  frame  by  the  hang- 
ers D. 

An  interesting  feature  of  this  truck  is  the 
spring  suspension,  which  reminds  one  of 
that  of  the  Norfolk  &  Western  six-wheeled 


PLAN   AND    SIDE   ELEVATION   OF  TENDER  FRAME   OF  DENVER    &    RIO    GRANDE    LOCOMOTIVE. 
(BUILT   BY    COMMONWEALTH    STEEL  CO.) 


surface  £>  is  a  similar  arc  with  its  center 
at  the  center  of  A.  The  radius  of  each  is 
10  15/16  in.  The  seat  F  in  the  cradle  has 
two  inclined  surfaces  G  and  H.  When 
the  truck  is  in  its  normal  central  position, 
the  inclined  surface  G  stands  at  right  an- 
gles to  a  radius  drawn  from  the  center  of 
A  to  the  point  of  intersection  of  the  two 
curves  D  and  C,  and  the  surface  H  is  at 
right  angles  to  a  similar  radius  drawn 
from  the  center  of  B. 

Then  if,  for  example,  the  cradle  moves  to 
the  right  the  rocker  turns  on  B  and  A  lifts 
from  its  seat.  As  the  distance  from  A  to 
B  is  3K  in.,  the  rocker  rests  in  the  angle 


water.  This  necessitated  a  correspond- 
ingly heavy  frame  and  truck.  The  accom- 
panying engraving  illustrates  a  plan  and 
side  elevation  of  about  one-half  the  length 
of  the  frame.  The  remarkable  thing  about 
this  frame  is  that  it  was  cast  in  one  piece. 
This  frame  is  38  ft.  8  in.  long  over  the  end 
sills  and  8  ft.  11 H  in.  wide  over  the  side 
sills.  The  sills  are  fish-bellied  15  in.  deep 
at  the  center  and  10  in.  at  the  ends.  The 
material  is  kept  at  a  uniform  thickness  of 
1  in.  throughout  the  whole  structure. 

The  great  weight  of  the  tender  and  its 
load  necessitated  the  use  of  the  6-wheel 
truck,  which  is  shown  both  in  the  line  and 


truck  described  in  Railway  .'Vnd  Locomo- 
tive Engineering  for  August,  1922,  al- 
though it  is  quite  diflterent  from  it. 

The  truck  bolster  with  its  center  plate 
and  side  bearings  is  suspended  by  hangers 
from  the  two  transoms,  thus  transmitting 
the  whole  weight  of  the  car  body  directly 
to  the  truck  frame.  As  these  transoms  lie 
midway  between  the  wheels  an  unequal 
load  would  be  imposed  on  the  wheels  if 
the  truck  rested  directly  on  oilbox  springs. 

Semi-elliptic  springs  are  used  on  the  oil- 
boxes,  and  these  are  26  in.  long  from- 
center  to  center  of  their  hangers.  The 
hangers  at  E  at  the  outer  ends  of  the  outer 
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wheel  springs  take  hold  of  the  truck  frame  The   action   can   be   most   easily   under- 

directly.     In  a  line  with  the  center  of  the  stood   by   reference  to   the   illustration   of 

transom,  I-shaped  equalizers  C  are  placed.  the  diagrammatic  arrangement  of  the  sus- 

These  are  20  in.  long  from  center  to  cen-  pension.      The    semi-elliptics    rest    on    the 


SIX  WHEEL  COMMONWEALTH   STEEL  TENDER  TRUCK  FOR  DENVER   &   RIO   GRANDE 
MOUNTAIN   LOCOMOTIVE 


SIX    WHEEL   TENDER    TRUCK 


DIAGRAM    OF    SPRING    SUSPENSION    OF    SLX    WHEEL    COMMONWEALTH    TRUCK    FOR 
DENVER   &   RIO   GRANDE   WESTERN    MOUNTAIN   LOCOMOTIVE 

ter  of  their  hangers,  and  bear  against  the  axle  boxes  1,  I,  1.     The  end  elliptic  takes 

truck    frame   at   their    centers   while    their  hold  of  the  truck  frame  at  2,  2.    The  truck 

ends  rest  in  stirrup  hangers  carried  by  the  frame  also  rests  on  the  equalizers  at  3,  3, 

ends  of  the  semi-elliptic  springs.  so  that  it  is   supported  at  the   four  points 


2,  3,  3  and  2.  As  the  points  3,  3,  arc  in 
line  with  the  center  of  the  bolster  ihey 
would  naturally  take  the  whole  weight 
of  the  car  and  would  put  only  half  as 
much  weight  on  the  outer  wheels  as  on  the 
center  one.  But  as  the  weight,  put  upon 
the  equalizers  at  3,  is  distributed  equally 
to  the  springs  at  4,  4  the  end  springs  act 
as  equal-armed  levers  and  exert  the  same 
lifting  force  on  the  truck  at  2  as  there  is 
a  downward  pull  on  them  at  4.  In  order  to 
meet  this  upward  thrust  an  amount  of 
weight  equal  to  this  lifting  force  is  car- 
ried by  the  frame  from  the  bolster  to  2,  so 
that  only  two-thirds  of  the  load  put  upon 
the  transom  by  the  bolster  is  transmitted 
to  the  equalizer  at  3.  And,  as  half  of  this 
is  put  upon  the  center  spring  by  the  ecpial- 
izer  at  4,  it  follows  that  one-third  of  the 
total  weight  of  the  tender  is  canied  by 
the  center  wheels  and  the  same  amo\mt  by 
each  of  the  two  others. 

The  axle  journals  are  6  in.  in  diameter 
and  11  in.  long.  The  pedestals  are  finished 
on  their  upper  surfaces  and  bolted  to  the 
frames. 


Air  Brake  Association  Proceedings 

The  printed  proceedings  of  the  29th  .\n- 
nual  Convention  of  the  Air  Brake  Asso- 
ciation will  be  issued  later  this  year  than 
usual,  we  are  advised  by  Secretary  F.  M. 
Nellis,  for  two  reasons :  First,  because  of 
postponement  of  the  convention  from  its 
usual  time  early  in  May  to  the  latter  part 
of  June.  Second,  because  of  the  shop- 
men's strike,  during  which  air  brake  men 
were  pressed  into  extra  duties,  making  it 
impossible  to  find  time  to  correct  and  re- 
turn their  remarks  to  the  Secretary  for 
printing.  However,  the  book  is  now  on 
the  press  and  should  be  ready  for  distribu- 
tion about  December   IS. 


New    Haven    Orders    Twelve    Electric 
Locomotives 

The  contract  for  five  electric  locomo- 
tives recently  placed  with  the  Westing- 
house  Electric  Manufacturing  Company  has 
since  been  increased  intermittently  until  a 
total  of  twelve  locomotives  are  now  co\'- 
ered  by  the  contract.  The  entire  number 
will  be  practically  a  duplication  of  those 
now  in  operation  in  high  speed  passenger 
and  freight  service  into  the  Grand  Central 
Terminal,  New  York  City. 

Each  locomotive  will  weigh  approxi- 
mately 181  tons  and  will  be  of  the 
2-6-2-2-6-2  type.  The  equipment  will  be 
such  that  the  locomotives  can  haul  a  900- 
ton  train  in  express  passenger  service  on 
either  11,000  volts  alternating  current  or 
600  volts  direct  current.  The  locomotives 
will  be  driven  through  gears  and  quills  by 
six  twin  motors.  When  the  twelve  new 
locomotives  are  put  into  service  there  will 
be  a  total  of  117  Baldwin  Westinghouse 
freight,  passenger  and  switcher  type  loco- 
motives in  operation  on  the  New  York, 
New  Haven  and  Hartford  Railroad. 
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Can  Our  Railroads  Come  Back? 

A  Review  of  Certain  Phases  of  This  Most  Important  Question 
By  W.  E.  SYMONS,  Consulting  Engineer 


One  of  the  most  important  questions  be- 
fore the  people  of  this  country,  since  the 
return  of  our  railways  to  their  owners, 
has  been,  "Can  they  come  back?"  and 
although  our  ablest  railway  executives, 
statesmen,  bankers  and  writers  have  de- 
voted much  time  to  the  subject,  yet  there 
still  seems  to  be  a  wide  range  of  opinion 
or  diversity  of  thought,  both  as  to  respon- 
sibility for  their  condition,  proper  remedial 
measures,  and  what  progress  has  resulted 
from  their  application. 

To  come  direct  to  the  point  at  issue,  I 
would  say,  yes,  they  can  come  back,  and 
considering  the  stupendous  task  involved 
have  made  wonderful  progress  in  t  hat 
direction. 

Just  what  the  final  outcome  will  be  is 
of  course  at  present  somewhat  problematic, 
although  it  can  be  safely  said  without  fear 
of  successful  contradiction,  that  if  the 
railways  are  accorded  fair  treatment  by 
the  Government  and  all  others  at  interest 
they  imll  come  back,  and  by  this  same 
token  the  writer  has  no  hesitancy  in  say- 
ing, that  if  the  raikvays  had  been  accorded 
fair  treatment  by  the  Government  both 
prior  to  and  during  the  war,  they  would 
not  today,  as  a  whole,  be  in  a  condition 
to  warrant  the  general  criticism  now  di- 
rected against  them. 

Having  thus  defined  my  position  and 
taken  issue  with  certain  railway  critics,  it 
seems  quite  proper  my  reasons  should  be 
clearly   set   forth. 

First,  while  I  hold  no  brief  to  defend 
either  the  Railways  or  the  Public,  and  do 
not  hesitate  to  admit  instances  of  mis- 
management or  wrongdoing  on  the  part 
of  the  railways  in  the  past,  yet  with  equal 
frankness  I  hold  the  railways  iwre  not 
treated  fairly  in  the  past  and  are  not  to- 
day receiving  the  aid  and  cordial  support 
essential  to  their  success. 

For  more  than  thirty  years  many  of 
those  seeking  political  jfteference  or  other 
worldly  gain  seemed  to  specialize  in  cor- 
porate abuse  with  particular  reference  to 
railways.  True,  there  has  been  and  are 
now  some  brilliant  exceptions  to  whom 
credit  is  due,  but  so  large  a  majority  of 
those  who  influence  or  mould  public  opin- 
ion have  either  openly  denounced  our 
railway  owners  and  managers,  or  charged 
them  with  inefficiency  in  various  degrees, 
with  the  result  that  the  public  mind  has 
been  systematically  poisoned  against  the 
railways  in  general,  and  one  of  the  most 
effective  methods  of  aiding  in  their  early 
and  complete  recovering  would  be  for 
every  person  and  all  agencies  to  lend  a 
helping  hand— being  particularly  careful 
that  by   no    act   of   omission    or   commis- 


sion should  progress  in  this  direction  be 
impeded. 

Doubtless  many  well  intentioned  public 
speakers  or  writers,  who  are  not  really 
unfriendly  to  the  railways  at  heart,  use  in- 
formation not  wholly  reliable  or  correct, 
thus  reflecting  adversely  on  efficiency  of 
management,  when  if  they  had  made  proper 
inquiry,  an  injustice  to  the  railways  might 
have  been  avoided. 

Among  numerous  instances  of  the  fore- 
going character  there  recently  appeared  in 
a  popular  publication,  with  a  circulation 
of  close  to  one  million,  and  that  is  prob- 
ably read  by  several  million  people  who 
are  more  or  less  influenced  by  its  con- 
tents, an  article  on  this  subject  which, 
while  not  wholly  excusing  the  Govern- 
ment for  certain  shortcomings,  placed  the 
burden  of  responsibility  on  the  railway 
managements — in  other  words,  a  verdict 
of  guilt  was  rendered,  while  much  of  the 
evidence  should  be  throiim  out. 

This  article  is  selected  for  criticism  as 
It  deals  with  railway  service  and  the  equip- 
ment provided,  in  which  the  public  gen- 
erally is  most  interested,  as  compared  with 
that  abroad.  It  is  an  example  of  the  class 
of  material  that  is  accepted  by  the  editors 
of  newspapers  and  popular  magazines,  that 
has  had  such  pernicious  effect  on  the  atti- 
tude of  our  people  to  the  railways. 

Our  critic  maintains.  "It  has  been  said 
that  the  traditional  efficiency  of  the 
American  railway,  its  traditional  superi- 
ority to  any  other  railways  in  the  world, 
is  a  thing  of  the  past."  He  continues,  "we 
have  always  thou.ght  of  our  trains  as  the 
fastest  in  the  world,  they  are  not"  Then 
to  prove  this,  English  and  French  sched- 
ules are  compared  with  ours,  adding  that 
the  greater  comfort  of  sleeping  car  travel 
abroad  is  another  feature  in  which  we  are 
lacking.  Let  us  see.  In  any  comparison 
the  elements  must  be  reduced  to  similar 
or  comparable  terms  and  on  this,  the  only 
equitable  basis  of  comparison,  I  hold  that 
neither  the  English,  French  or  any  other 
nation  runs  trains  of  such  tonnage  and 
speed  as  we  do  in  this  country.  The  Eng- 
lish and  French  trains  maintained  are  fast 
trains,  but  their  equipment  is  very  light 
as  compared  to  ours,  and  if  one  of  their 
fast  passenger  engines  was  coupled  to 
one  of  our  heavy  all  steel,  through  pas- 
senger trains,  it  would  not  be  able  to  even 
approach  our  speed  schedules,  and  to  think 
of  using  the  light  cars  and  trains  com- 
monly used  over  there  would  be  entirely 
out  of  the  question. 

Aside  from  the  issue  of  the  weight  of 
the  trains,  we  have  here  schedules  better 
than    anv   in   sustained  high   speed.     As   a 


matter  of  fact,  some  years  ago  there  were 
schedules  in  France  and  England  where 
with  light  trains  they  approximated  our 
high  speed  passenger  runs,  but  there  have 
been  extensions  in  their  schedules  gener- 
ally, and  on  the  whole  there  is  no  longer 
any  basis  for  comparison  in  respect  to  fast 
passenger  schedules.  Some  high  speed 
records  may  be  of  interest ; 

Of  twenty-four  fast  runs  ranging  from 
63  to  120  miles  per  hour  I  find  21  were 
made  in  the  U.  S.  and  2  or  about  10  per 
cent  in  England.  Of  the  24  runs  3  ex- 
ceeded 100  miles  per  hour  all  in  U.  S. 
One  it  was  reported  having  reached  a  speed 
of  120  miles  per  hour  for  a  short  distance. 
(See  IVorld  Encyclopedia,  1922,  page  337.) 
The  writer  has  ridden  on  both  English  and 
French  high  speed  passenger  engines  that 
made  splendid  records,  but  the  weight  of 
trains  were  as  a  rule  about  one-half  the 
weight  of  our  trains  and  their  pennanent 
way  or  track  favorable  to  higher  speeds 
than  ours.  Incidentally  the  writer  may  be 
pardoned  for  mentioning  that  the  engine 
credited  with  making  120  miles  per  hour 
was  of  his  design  and  he  was  riding  in 
the  cab  when  this  run  was  made. 

Quite  recently  an  engine  on  the  Union 
Pacific  R.  R.  took  a  train  of  816  tons  at  a 
speed  of  SO  miles  per  hour  on  an  ascend- 
ing grade  of  0.82  per  cent.  The  engine 
developed  an  indicated  housepower  of 
3,500.  No  engine  in  England  or  France 
ever  made  such  a  record  and  the  writer 
very  much  doubts  if  any  two  of  their  pas- 
senger engines  could  equal  this  perform- 
ance. 

On  comparable  terms  we  are  providing 
the  fastest  passenger  train  service,  and 
by  any  fair  measure  of  value  the  Pullman 
service  is  the  equivalent  of  best  in  sleep- 
ing car  equipment  anywhere  in  the  world 
today. 

LOCOMOTIVE    EQUIPMENT 

Second,  all  this  foreign  "superiority"  is 
due  to  the  use  of  "ultra-modern  equip- 
ment." Our  railways  are  out  of  date  or 
old-fashioned  in  not  using  modern  up-to- 
date  appliances  on  locomotives,  such  as 
(a)  Superheaters;  (b)  Brick  archers; 
(c)  Feed  water  heaters ;  (d)  Boosters ; 
(e)  Mechanical  stokers.  "All  much  used 
abroad ;  are  making  slow  progress  here." 
Let  us  see  as  to  who  is,  and  who  is  not 
making  progress  along  these  lines. 

Superheaters: 

Our  critic  maintains  that  the  Baltimore 
and  Ohio  uses  a  superheater  with  good 
results,  thus  implying  other  roads  do  not 
but  should  use  it  and  thus  be  up  to  date. 

The  Baltimore  and  Ohio  is  a  well  man- 
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aged  property.  They  use  superheaters 
with  good  results,  and  so  does  almost 
every  other  railroad  of  consequence  in  the 
United  States.  Superheaters  have  been 
put  into  nearly  every  locomotive  that  is 
being  built,  and  have  been  for  fifteen  years. 
There  are  about  38,000  locomotives  in  Eng- 
land and  France  combined,  65  percent  of 
which  have  superheaters.  In  the  United 
States  there  are  about  68,000  locomotives, 
and  of  these  42,000  are  fitted  with  super- 
heaters, and  they  are  being  applied  to  old 
locomotives  at  the  rate  of  a  thousand  a 
year.  So  we  can  justly  claim  leadership 
in  the  use  of  this  device. 

Brick  Arches: 

Brick  arches  have  been  practically  stand- 
ard practice  of  American  locomotive  en- 
gineering for  years.  Seventy  per  cent  of 
all  our  locomotives  are  equipped  with 
them. 

Feed  Mater  Heaters: 

This  is  a  device  that  shares  great  econ- 
omy in  stationary  plants  but  is  not  so 
easily  applicable  to  locomotives.  The  de- 
signers of  American  locomotives  have  not 
been  and  are  not  now  asleep  on  this  ques- 
tion. There  are  so  many  complications 
in  the  way  of  immediate  introduction ;  the 
quality  of  the  water,  the  rate  of  consump- 
tion, and  above  all  the  necessity  that 
there  shall  never  be  any  failure  of  the 
supply ;  that  they  have  been  obliged  to  go 
more  slowly. 

Manufacturers  here  have  been  e.xperi- 
menting  with  the  device  for  years  and 
it  is  only  recently  that  they  have  had  one 
that  they  could  offer  as  dependable.  Yet 
with  all  the  necessity  for  extreme  caution 
they  are  being  steadily  introduced  and 
there  are  now  a  substantial  number  in 
service.  Here  again,  our  enthusiastic  de- 
tractor should  have  his  attention  called  to 
the  vastly  greater  quantities  of  water  used 
on  American  locomotive  as  compared  with 
the  European. 

The  American  Railways  certainly  stand 
in  the  front  ranks  of  those  who  use  ultra- 
modern equipment. 

Electrification  of  Steam  Lines: 

The  next  feature  to  which  attention  is 
invited  is  that  of  electrification,  which  of 
course  is  good  in  its  place,  but  our  de- 
tractors go  beyond  the  most  enthusiastic 
of  the  electricians  in  prescribing  it  for 
universal  use.  The  places  where  its  in- 
troduction means  economical  operation  are 
continually  increasing,  and  its  extension 
will  follow,  but  there  is  absolutely  no 
ground  for  the  general  implication  that 
wonderful  savings  at  once  result,  and  as 
our  critic  sets  up  many  items  such  as  45 
engines  doing  the  work  of  120,  saving  coal 
and  oil  fuel  of  259,000  tons  and  31,700,000 
gallons  with  many  other  factors  which 
effect  operating  expense.  Electrification  is 
in  substance  offered  as  a  solution  of  finan- 
cial problems. 

The  writer  is  heartily  in  favor  of  elec- 
trification of  railways  wherever  it  is  physi- 


cally feasible  and  financially  possible,  and 
by  this  token  the  proposition  must  stand 
or  fall.  Measured  by  this  standard  of 
financial  success,  let  us  see  just  what  are 
the  results  on  the  St.  Paul  and  New 
Haven. 

The  Santa  Fe,  Union  Pacific,  Northern 
Pacific  and  Great  Northern  railways  cross 
the  mountains,  and  could  impound  water 
for  hydro-electric  motive  power  purposes 
the  same  as  the  St.  Paul.  The  same  is 
true  as  to  certain  lines  in  New  England 
territory.     Yet  if  one  were  to  judge  the 


to  most  all  railroad  men  that  the  carriers 
have  not  even  yet  recovered  from  the  ad- 
verse effects  or  blight  of  government  con- 
trol, and  until  they  have  again  been  free 
agents  long  enough  to  put  this  house  in 
order,  criticism,  except  of  the  constructive 
order  that  would  tend  to  strengthen  their 
hands,  would  seem  to  be  quite  out  of  place. 
Capital,  no  matter  whether  it  be  the 
savings  of  the  worker,  a  person  of  wealth, 
or  the  funds  of  an  institution,  will  auto- 
matically flow  in  the  direction  of  safe, 
sound  investment  and  fair  return  thereon. 


Name  of  road 

Santa    Fe 

Union  Pacific... 
Northern  Pacific. 
Great     Northern .  . 

St.     Paul 

New     Haven 


Electrified 

u's  or  no  Date 

No  

No  

No  

No  

Yes  191S  Com. 

Yes  1915-1907 


Amount 
Price  of  stock  and  dividend  rate        paid  to 

f * — ^  Share  holders 

Then  Now  since  1917 

100  6%  100  6%         Millions 

125  8%  140  10%         Millions 

108  7%  75  5%         MUlions 

120  7%  83  7%         Millions 

lOOC.         4%  24  0  Millions 

125P.         7%  36  0  Nothing 

200  8%  21  0  Nothing 


financial  results  from  operation  in  the  light 
of  our  critic's  claims  for  electrification, 
the  only  conclusion  would  be  that  the  first 
four  roads  were  electrified,  and  the  last 
two  were  still  clinging  to  what  our  critic 
would  imply  is  the  antiquated  extravagant 
steam  locomotive,  which  conclusion  is  en- 
tirely unfounded. 

The  writer  does  not  hold  the  unfavor- 
able financial  condition  of  these  two  proper- 
ties mentioned  was  brought  about  through 
financing  electrification — in  fact,  it  is  fair 
to  assume  that  other  causes  were  largely 
responsible,  and  it  is  also  safe  to  say  that 
if  both  properties  had  not  been  in  the 
hands  of  exceedingly  capable  executives 
for  some  years  past,  they  would  in  spite 
of  the  electric  feature  have  been  in  the 
hands  of  receivers,  while  the  future  of 
each  is  not  at  present  any  too  rosy. 

RAILW.W    BRE.\KDOWN    AND    GOVERNMENT 
CONTROL 

Our  critic  now  refers  to  the  so-called 
railway  breakdown  in  1917  government 
control  which  followed  and  the  wonderful 
things  accomplished  by   Mr.   McAdoo. 

The  failure  in  1917  was  largely  due  to  a 
parsimonious  policy  of  the  various  authori- 
tative bodies  which  have  to  do  with  rates 
and  other  factors  which  had  over  a  long 
period  operated  to  prevent  the  manage- 
ments of  our  railways  from  being  kept  in 
shape  to  handle  the  business,  and  as  proof 
of  this  about  the  first  thing  Mr.  McAdoo 
did  was  to  boost  the  rates  horizontally 
away  above  what  the  carriers  had  been 
vainly  trying  for  years  to  get.  Then  fol- 
lowed wage  increases  and  national  agree- 
ments that  practically  destroyed  the  effi- 
ciency of  lines  as  transportation  units  and 
in  this  wretched  impoverished  condition 
they  were  thrown  back  to  their  owners 
over  night,  and  the  next  afternoon  papers 
in  many  cities  were  at  once  demanding  to 
know  why  they  were  not  getting  better 
service  and  threatening  government  owner- 
ship as  a  penalty. 

A  majority  of  writers  and  speakers  still 
lean  in  that  direction,  although  it  is  clear 


Hundreds  of  millions  of  dollars  during  the 
past  five  or  six  years  have  been  directed, 
much  of  it  at  great  loss,  from  railroad 
securities  to  (a)  farm  loans,  (b)  munici- 
pal paper,  (c)  industrial  securities,  and 
(d)  government  bonds  of  a  low  interest- 
bearing  rate,  for  the  plain  simple  business 
reason  that  the  public  have  been  afraid  of, 
and  are  yet,  owing  to  this  insidious  propa- 
ganda, quite  shy  of  railroad  securities, 
which  of  course  impairs  their  credit. 

The  Interstate  Commerce  Commission 
and  other  authoritative  bodies  agree  that 
their  present  earnings  are  inadequate  for 
proper  maintenance  and  return  to  the 
shareholder. 

If  all  people  who  do  not  from  personal 
knowledge  thoroughly  understand  the  rail- 
way situation,  will  keep  their  mouths  shut 
on  this  subject  for  a  reasonable  time,  and 
all  those  who  do  understand  it  will  be 
given  proper  consideration  and  aid  from 
the  public  and  all  regulatory  and  legislative 
bodies,  the  flow  of  capital  will  turn  to 
railroad  securities,  business  will  boom,  and 
then  if  the  carriers  do  not  make  good,  call 
them  to  account  in  terms  void  of  am- 
biguity. 


Cost  of  Locomotive  Operation 

It  is  well  known  that  the  cost  of  loco- 
motive operation  is  one  of  the  principal 
items  in  railroad  expenditures.  What  this 
is  is  set  forth  by  the  recent  estimate  of  a 
road  in  the  Middle  West.  According  to 
the  figures  given  the  total  cost  of  locomo- 
tive operation  for  this  road,  for  1920,  was 
$74,454,628  and  the  cost  per  locomotive 
owned  per  annum  was  $34,029.  The  sur- 
vey showed  that  of  the  total  sum,  $28,789,- 
756  went  for  fuel ;  $26,462,086  for  repairs ; 
$81,442,173  for  wages  of  the  enginemen, 
firemen  and  enginehouse  employes ;  $424,- 
917  for  lubricants,  and  other  supplies, 
$335,696.  Of  the  cost  of  running  a  single 
engine,  $13,158  went  for  fuel ;  $12,094  for 
repairs ;  $8,429  for  wages ;  $194  for  lubri- 
cants and  $153  for  other  supplies. 
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Snap  Shots — By  the  Wanderer 


The  most  celebrated  sermon  that  was 
ever  preached,  contained  an  exhortation  to 
"judge  not  that  ye  be  not  judged,"  to  re- 
frain from  beholding  "the  mote  that  is  in 
thy  brother's  eye,  but  considerest  not  the 
beam  that  is  in  thine  own  eye,"  and  added 
the  advice  to  "first  cast  out  the  beam  out 
of  thine  own  eye;  and  then  shalt  thou  see 
clearly  to  cast  out  the  mote  out  of  thy 
brother's  eye."  And  all  in  protest  against 
the  epigram  of  Savonarola's  that  "every 
man  thinks  his  way  is  the  way  of  God." 
All  this  and  more  was  suggested  by  the 
examination  of  a  number  of  railroad  re- 
ports. The  Interstate  Commerce  Commis- 
sion, among  other  things,  asked  the  rail- 
roads, anent  the  hearing  on  power  brakes, 
for  any  suggestions  that  they  might  have 
to  make.  There  was  about  an  equal  divi- 
sion between  those  who  had  no  suggestions 
and  those  who  emphasized  the  fact  that 
if  other  roads  would  maintain  their  air 
lirake  equipment  as  well  as  we  are  doing 
there  would  be  no  trouble.  Of  course  they 
did  not  put  it  in  quite  that  way,  but  that 
was  the  natural  inference  to  be  drawn. 

Why !  Bless  your  soul  if  all  those 
righteous  Pharisees  who  stood  there  in  the 
temple  and  thanked  the  Lord  that  they 
were  not  as  other  roads  were,  even  as  that 
X  Y  Z,  would  live  up  to  their  professions, 
the  trouble  from  leaky  brake  cylinders  and 
variation  in  piston  travel  would  "vanish 
like  the  breath  into  the  wind."  Such  is  the 
difference  between  practice  and  profession, 
and  "ever  will  be,  world  without  end. 
Amen." 

A  few  months  ago  I  culled  a  recommen- 
dation from  a  mechanical  officer  and  now 
I  am  driven  to  that  old  query  in  Ecclesi- 
astes :  "Is  there  anything  whereof  it  may 
be  said,  see  this  is  new?  it  hath  been  al- 
ready of  old  time,  which  was  before  us." 
I  had  never  seen  it  done,  never  heard  of 
its  having  been  done,  and  thought  surely 
"this  is  new."  When,  lo,  I  find  that  a 
number  of  roads  have  incorporated  in  their 
rules  for  the  making  up  and  inspection  of 
trains,  one  requiring  that  they  be  stretched. 
How  well  the  rule  or  order  is  followed  1 
am  far  from  being  prepared  to  say.  But, 
from  a  gleaning  of  reports  as  to  break- 
in-twos,  it  would  seem  that  couplers  slip- 
ping by  are  contributing  more  than  their 
proper  share  and  due  proportion. 

The  rules  as  to  coupler  heights  are  very 
definite  but  this  is  a  standing  test  or 
measurement.  LTnder  stress  they  rise  and 
tall  and  so  slip  by,  by  the  hundreds  and 
thousands.  They  are  the  cause  of  damages 
piled  on  damages,  until  the  imagination  is 
staggered  by  the  amount.  So  why  would 
it  not  be  well  to  look  more  carefully  for  a 
defect  that  causes  so  much  trouble  on  the 
road?  One  road  has  a  rule  that  freight 
trains  on  arrival  at  terminals  shall  have 
the  slack  stretched  and  be  left  with  the 
brakes   fully  applied. 


It  is  possible  that  if  this  rule  were  fol- 
lowed everywhere  and  an  immediate  in- 
spection made,  many  couplers  that  had  a 
tendency  to  slip  by  would  be  caught  be- 
fore they  were  moved  on  again. 

Now  that  we  are  talking  of  brakes 
suppose  we  keep  it  up,  and  look  a  little  at 
piston  travel.  There  seems  to  be  a  ten- 
dency to  shorten  travel,  when  making  ad- 
justments and  for  what  is  probably  very 
good  reasons.  The  8-in.  travel  on  which 
calculations  are  based  must  be  less  when 
standing  if  it  is  not  to  be  exceeded  when 
running,  and  running  is  when  the  brakes 
are  used.  But  there  are  a  number  of  local 
rules  prescribing  the  setting  at  5  in.  which 
means  a  higher  brake  cylinder  pressure 
than  the  calculations  call  for.  A  sort  of 
compromise  between  an  empty  and  loaded 
car  in  order  to  secure  a  greater  effective- 
ness on  the  latter.  Abroad  there  is  a 
practice  of  cutting  the  travel  down  to  4  in., 
but.  with  all  due  respect  to  American  in- 
stitutions it  is  probable  that  their  standard 
of  maintenance  is  higher  than  ours,  and 
there  is  not  as  much  difference  between 
running  and  standing  travel.  The  short 
travel  certainly  has  the  advantage  of  more 
pressure  for  less  air.  and  air  conserva- 
tion is  an  item  worthy  of  the  most  careful 
consideration  when  it  comes  to  the  han- 
dling of  a  big  train  down  a  long  grade. 

I  was  standing  beside  a  cinder  pit  the 
other  day.  watching  the  cleaning  of  the 
ash  pans  of  a  big  engine.  A  hose  was 
playing  on  the  hot  ashes  as  they  were 
raked  out :  but,  in  spite  of  the  liberal  sup- 
ply of  water,  the  air  was  filled  with  the 
fine  dust  that  we  all  know  so  well.  The 
boiler  and  cab  were  covered  so  that  they 
resembled  the  dusty  miller  and  the  ex- 
posed working  parts  such  as  the  grinders 
were  receiving  a  contribution  that  would 
do  its  share  towards  facilitating  cutting, 
heating  and  wear.  Perhaps  all  this  could 
not  have  been  avoided,  but  there  was  one 
thing  that  ought  not  to  have  been.  About 
once  ever\-  fifteen  or  twenty  seconds  the 
air  pump  would  take  a  deep  breath  of  this 
reeking  air,  and  then  stop  as  though 
choked  by  what  had  been  drawn  into  its 
cylinder.  It  was  laying  up  a  store  of  heat- 
ing and  bad  action  that  would  be  more 
than  apt  to  put  in  an  appearance  at  the 
very  time  when  a  liberal  supply  of  air 
would  be  most  needed.  The  neighborhood 
of  the  cinder  pit  and  the  coal  wharf  is  no 
place  for  the  air  pump  to  be  working. 
Shut  it  ofif.  Some  roads  have  rules  to  the 
effect  that  air  pumps  are  not  to  be  run 
when  the  fires  are  being  cleaned,  but  it  is 
not  always  observed. 

I  do  not  know  whether  they  do  it  or 
not.  If  they  do  T  can  hardly  see  the  justice 
of  it.  If  not.  then,  like  any  other  unen- 
forced law  it  had  best  be  repealed  and  re- 
moved  from  the   statute  books.     Bv  what 


rule  of  right  or  reason  a  train  crew  should 
be  held  responsible  for  slid  flat  wheels, 
goes  beyond  my  comprehension ;  yet  one 
great  road,  at  least,  states  in  its  book  of 
rules  that  "crews  are  held  responsible  for 
slid  flat  wheels."  A  little  dirt  may  so  easily 
get  into  a  triple  valve  and  cause  it  to  fail 
to  release;  the  brakes  may  stick  and  the 
wheels  may  slide  until  the  spot  is  away 
beyond  condemning  size,  and  the  crew  in 
the  catkiose  and  on  the  engine  be  com- 
pletely ignorant  of  it  all.  A  trainman's 
eyes  are  well  trained  to  catch  defects  at 
long  distance,  but  a  half  or  even  a  quarter 
of  a  mile  is  a  long  distance  at  which  to 
catch  and  fix  the  few  sparks  that  fly  from 
sliding  wheels  at  night  and  a  side  wind 
m.ny  sweep  away  all  trace  of  a  hot  and 
smoking  wheel  by  day.  It  is  well  to  urge 
crews  to  alertness  and  vigilance,  but  why 
load  them  with  resix>nsibilities  for  the  acts 
of  God  and  the  cussedness  of  inanimate 
things  ?  Such  a  rule  and  its  enforcement 
looks  like  a  deliberate  fostering  of  the  ac- 
tivities of  the  grievance  committee  and  I 
am  interested  to  learn  as  to  how  the  thing 
works  out  in  practice. 


I.  C.  C.  Expenditures 

The  total  expenditures  of  the  Inter- 
state Commerce  Commission  for  the  fiscal 
year  ending  June  30,    1921,   were   $6,193,- 

714.54.  In  1887— the  year  in  which  the 
Commission  came  into  existence — the  total 
expenditures    were   only   $15,140.05. 

The  principal  items  which  go  to  make 
up  the  Commission's  expenses  are  salaries, 
appropriations,  examinations  of  accounts, 
safety  appliances,  locomotive  inspection, 
and  the  study  of  valuations. 

In  1887  the  total  salaries  paid  to  Com- 
missioners amounted  to  $10,181,  and  in 
1921  to  $124,900.  General  expenditures 
from  general  appropriations  in  1887 
amounted  to  $4,959,  and  in  1921  to  $1,876,- 
293.43. 

The  examination  of  accounts  by  the 
Commission  commenced  in  1909,  in  which 
year  $105,223.92  was  spent,  while  in  1921 
the  total  costs  were  $480,006.21. 

In  1901,  the  year  in  which  the  Com- 
mission commenced  the  study  of  safety 
appliances,  etc.,  $11,908.86  was  spent,  and 
in   1921   $331,442.24. 

Locomotive  inspection  in  1912  cost  $149,- 

791.55,  and  in  1921  $294,973.10. 

The  study  of  valuations  of  the  railroads, 
which  coiTunenced  in  1912,  cost  in  that 
year  $10,366.33,  and  in  1921  $2,728,656.45. 
The  total  expenditures  of  the  Commis- 
sion from  1887  to  1921,  by  decades,  have 
been  as  follows : 

1887    $15,140.05 

1890    180,440.07 

1900    243,624.10 

1910    1,163,336,97 

1920    5,542,373.70 

1921    6,193.714,54 
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Pacific  Type  Locomotives  for  the  Atlantic  Coast  Line 


The  main  line  of  the  Atlantic  Q)ast  Line 
K.  R.  is  characterized,  tlirougliout  the 
t;rcater  part  of  its  length,  by  comparatively 
light  grades  and  cnrvos.  A  heavy  pas- 
senger traflTic  is  handled,  especially  during 
the  winter  tourist  season ;  and  the  freight 
consists  largely  of  perishable  goods,  vifhich 
are  moved  on  fast  schedules.  L'p  to  1911, 
a  large  part  of  this  traffic  was  handled 
with  locomotives  of  the  ten-wheeled 
(4  6-0)  type;  but  the  increased  weight  of 
I)assenger  trains  required  locomotives  of 
greater  power  than  could  be  obtained  witli 
tliis  wheel  arrangement,  and  in  the  year 
mentioned,  the  Pacific  (4-6-2)  type  was 
adopted  for  the  licaviest  passenger  traffic. 
These  Pacifies,  built  by  The  Baldwin  Loco- 
motive Works,  were  subsequently  followed 
by  others  built  on  various  orders.  The 
latest  development  of  the  series  is  shown 
in  the  accompanying  illustration  of  engine 
1606,  which  is  one  of  45  ordered  from  The 
Baldwin  Locomotive  Works  in  1922.  A 
comparison  of  the  leading  dimensions  of 
these  various  Pacific  type  designs  is  given 
in  the  following  table : 


in  weight  and  general  dimensions,  to  the 
standard  light  Pacifies  built  for  the  U.  S. 
Railroad  Administration.  The  most  im- 
portant change  is  a  reduction  in  the  driv- 
ing wheel  diameter  from  73  to  69  inches. 
This  raises  the  tractive  force,  and  gives  a 
ratio  of  adhesion,  in  the  new  locomotives, 
of  3.88.  The  weight  on  drivers  is  thus 
utilized  fully,  and  the  hauling  and  steam- 
ing capacities  are  large  in  proportion  to 
the   wlieel-loads  carried   in  this   design. 

The  boiler  has  a  maximum  diameter  at 
the  dome  ring  of  86",  and  is  built  with  a 
conical  connection  in  the  middle  of  the  bar- 
rel. This  provides  an  ample  water-space 
under  the  combustion  chamber,  which  is 
23^"  long.  The  firebox  seams  are  welded 
througliout,  and  the  tubes  are  welded  into 
the  back  tube-sheet.  Flexible  bolts  stay 
the  combustion  chamber  and  throat,  and 
there  is  a  partial  installation  of  such  bolts 
in  the  sides  and  back-heads.  The  firebox 
contains  an  arch,  and  the  labor  saving 
equipment  includes  a  power  operated  fire- 
door  and  grate  shaker,  and  a  coal  pusher 
on  the  tender. 
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225,900 

32,000 

1914 

22"  X  28" 

68" 

200 

54.2 

2635 

524 

140,400 

226,500 

33.900 

1918 

23"  X  28" 

68" 

200 

565 

3345 

792 

151,050 

243,850 

37,000 

1922 

25"  X  28" 

69" 

200 

66.7 

3349 

830 

166,770 

275,950 

43,000 

A  combustion  chamber  was  used  in  the 
design  of  1914,  reducing  the  tube  length 
from  20'  —  6"  to  18'  —  6".  This  accounts 
for  the  reduction  in  heating  surface. 


The  valve  gear  is  of  the  Baker  type, 
controlled  by  the  Ragonnet  power  reverse 
mechanism.  The  valves  have  a  steam  lap 
of  I'/s"  and   an  exhaust  clearance  of  Y^" , 


are  of  the  Alligator  type,  and  the  piston- 
rods,  in  accordance  with  Atlantic  Coast 
Line  practice,  arc  bolted  to  the  crossheads 
instead  of  keyed. 

These  locomotives  have  ample  speed 
capacity  for  the  passenger  train  schedules 
on  the  Coast  Line,  and  they  are  also  well 
adapted  to  fast  freight  service  on  lines 
having  moderate  grades.  They  are,  there- 
fore, an  excellent  "all-around"  engine  for 
work  on  this  road. 

The  following  are  the  principal  dimen- 
sions of  these  locomotives. 

Gauge,  4  ft.  8J4  ins. ;  cylinders  25  ins. 
X  28  ins. ;  valves,  piston,  14  ins.  diani. 

Boiler. — Tyjx:,  conical ;  diameter  74^ 
ins. ;  working  pressure,  200  lbs. ;  fuel,  soft 
coal. 

Firebox. — Material,  steel ;  staying,  radial ; 
length,  WAYi  ins.;  width,  84j4  ins.;  depth, 
front,  81-5^  ins.;  depth,  back,  62^  ins. 

Tubes. — 5^2  ins.  and  2^4  ins. ;  number, 
36  and   188;   length   19  ft. 

Heating  Surface. — Firebox,  202  sq.  ft. ; 
combustion  chamber,  44  sq.  ft. ;  tubes,  3,076 
sq.  ft.;  firebox  tubes,  27  sq.  ft.;  total,  3,- 
349  sq.  ft. ;  superheater,  830  sq.  ft.  Grate 
area,  66.7  sq.  ft. 

Driving  Wheels. — Diameter,  outside  69 
ins.;  diameter,  center,  62  ins.;  journals, 
main,  11  ins.  x  13  ins.;  journals,  others, 
10  ins.   X   13  ins. 

Engine  Truck  Wheels. — Diameter,  front, 
313/^  ins.;  journals,  6'/  ins.  x  12  ins.; 
diameter,  back,  43  ins. ;  journals,  9  ins.  x 
14  ins. 

Wheel  Base. — Driving,  13  ft.;  rigid  13 
ft.;  total  34  ft.  11  ins.;  total  engine  and 
tender  70  ft.  ^Yz  ins. 

Weight  in  Working  Order. — On  driving 
wheels,  166,770  lbs. ;  on  truck,  front,  54,- 
330  lbs.;  on  truck,  back,  54,850  lbs.;  total 
engine,  275,950  lbs. ;  total  engine  and  ten- 
der, 470,000  lbs. 

Tender. — Wheels,  number.  8;  wheels, 
diameter,  36  ins.;  journals,  6  ins.  x  11 
ins.;  tank  capacity,  10,(XX)  U.  S.  gals.; 
fuel  capacity,  16  tons. 


PAanC  OR  4.6-2  TYPE   I.OCOMOTI\K.   FOR   THE  ATLANTIC   COAST    LIXIC.      (Iiril.T    DY    THE    BALDWIN    LOCOMOTIVE    WORKS.) 


The  new  locomotives,  which  are  desig-       and  are  set  with   a  travel   of  dYi"   and   a  Tractive  Force,  43,000  lbs.     Service,  pas- 

nated  as  Class  P-5-B,  are  closely  similar,       lead  of   Ya" ■     The   guides   and   crossheads      senger. 
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American  Railways 

Railway  and  Locomotive  Engineering 
would  be  false  to  the  principles  of  its 
founders  if  it  at  any  time  by  act  of  omis- 
sion or  commission,  either  lend  aid  to  any 
form  of  propaganda  calculated  to  influ- 
ence the  public  mind  against  railway  inter- 
est, or  failed  to  step  in  the  front  ranks  of 
the  firing  line  in  their  defense  whenever  the 
opportunity  presented  itself. 

The  success  of  any  business  of  conse- 
quence is  dependent  on  (a)  sound  finan- 
cial basis  and  efficient  organization,  (b) 
adequate  volume  of  business  with  net 
profits  sufficient  to  properly  maintain  the 
physical  plant  and  mafte  a  fair  return  to 
the  shareholder.  To  accomplish  either  or 
all  these  things  a  public  utility  must  also 
have  the  good  will  and  confidence  of  its 
patrons,  The  Public.  The  American 
Railways  have  under  adverse  conditions, 
which  at  times  and  from  certain  sources 
were  openly  hostile,  made  wonderful 
progress  not  only  in  the  high  wages  paid 
employes,  and  uneqiialed  service  rendered, 
but  also  in  ultra  modern  equipment  em- 
ployed, yet  in  the  face  of  all  these  accom- 
plishments, and  the  fact  that  our  railways 
are  still  staggering  under  the  tremendous 
load  thrown  on  their  shoulders  through  the 
termination  of  government  control,  there 
are  yet  those  who  through  a  desire  or 
willingness  to  join  in  a  propaganda  against 


the  railways,  either  by  implications  or  state- 
ment charge  our  railways  with  being  out 
of  date  and  old  fashioned,  which  spells  in- 
efficiency. 

Such  propaganda  can  have  only  one  ef- 
fect. It  contributes  to  the  ends  sought 
by  the  enemies  of  our  transportation  system 
in  that  it  poisons  the  public  mind  and  im- 
pairs railway  credit,  without  which  no  sub- 
stantial degree  of  prosperity  can  be  looked 
forward  to. 

On  another  page  in  this  issue  will  be 
found  a  reply  to  an  article  in  a  recent 
publication  with  a  circulation  of  close  to 
one  million  and  that  is  probably  read  by 
several  million  American  thinkers,  in 
which  American  railways  are  arraigned 
before  the  bar  of  public  opinion  in  a  man- 
ner calculated  to  weaken  or  destroy  public 
confidence  rather  than  strengthen  it. 

With  a  full  knowledge  on  our  part  of  the 
wonderful  progress  made  by  ^American 
Railways  in  the  development  of  the  com- 
plete transportation  unit,  particularly  their 
leadership  in  the  design  and  use  of  the  most 
modern  proven  devices  that  effect  econ- 
omy and  safety,  we  are  glad  to  present 
the  communication  by  W.  E.  Symons  to 
our  readers. 

The  article  which  Mr.  Symons  has 
selected  for  criticism  through  the  pages  of 
this  paper  is  one  of  many  of  similar  char- 
acter that  have  been  appearing  in  some  of 
the  popular  magazines  and  newspapers. 

The  irresponsible  and  insidious  propa- 
ganda for  the  repeal  of  the  Transportation 
Act,  and  against  our  railways  as  a  whole, 
has  been  so  far-reaching  in  its  influence 
that  it  appears  that  even  some  of  our  more 
able  editors  and  writers  have  felt  the 
blight.  A  new  school  of  theorists  have 
developed  that  have  been  directing  their 
attention  to  some  of  our  more  complex 
railway  problems,  and  it  is  to  be  regretted 
that  they  are  able  to  present  their  un- 
founded ideas  and  theories  to  the  public 
through  the.  press.  This  is  largely  re- 
sponsible for  the  present  attitude  of  our 
people  to  the  railways. 

W'e  developed  under  private  ownership 
and  operation  the  greatest  railway  system 
of  the  world,  and  what  we  now  need  is  a 
constructive  policy  to  sustain  and  build 
up  this  transportation  system.  To  do  so 
we  must  have  public  confidence  and  sup- 
port. 


Division   V — Mechanical 

It  is  now  thirty  years  or  more  since  the 
first  proposition  was  made  to  consolidate 
the  Master  Mechanics'  and  Master  Car 
Builders'  Associations.  It  was  the  red  rag 
to  the  bull,  so  far  as  the  car  builders  were 
concerned,  and  they  fought  the  proposition 
year  after  year,  and  successfully  for  many 
years.  Why?  Simply  because,  at  first, 
they  thought  the  Master  Mechanics,  being 
the  stronger  association  and  having  to  deal 
with  a  more  technical  and  higher  type  of 
structure,  would  so  absorb  them  that  they 
would   lose  their   identity   and   finally   fade 


out  of  sight.  It  was  the  struggle  of  the 
little  man  to  maintain  his  position  in  the 
sun.  It  was  an  old  and  honored  organiza- 
tion ;  its  records  were  the  best  of  their  kind 
in  the  world,  and  its  founders  and  early 
members  were  men  whose  names  were  as 
familiar  as  household  words  in  railroad 
circles.  They  were  men  of  marked  in- 
dividuality and  were  determined  to  main- 
tain that  individuality  unbroken  and  un- 
touched for  themselves  and  the  association 
of  which  they  were  so  proud. 

Then  suddenly,  almost  without  warning, 
there  came  a  great  war  and  these  two  great 
associations  whose  proceedings  and  de- 
liberations constitute  the  most  valuable 
contributions  in  the  world  in  the  railroad 
field,  "vanished  as  the  breath  into  the  air," 
and  became  overnight,  almost.  Division  V 
— Mechanical. 

They  gave  up  their  sovereignty  like  an 
Indian  prince  and  rule  only  by  permission. 
They  drive  the  horse  as  a  child  holds  the 
reins  behind  his  father's  hands. 

For  more  than  forty  years  these  two  as- 
sociations held  their  annual  conventions 
writhout  a  break  and  gave  to  the  world  a 
technical  library  beyond  compare.  And, 
for  the  individuals,  there  was  such  a 
gathering  and  interchange  of  ideas  that 
many  a  man  laid  aside  his  problems  until 
he  could  discuss  them  with  his  peers  at 
the  piazza  conventions  that  have  slowly 
faded  since  the  days  of  Saratoga  and  Old 
Point  Comfort.  But  the  conventions  were 
held  in  fair  weather  and  foul,  in  days  of 
prosperity  and  of  gloom. 

But  when  they  were  lost  in  Division  V 
the  continuity  of  the  meetings  was  broken 
and  it  seems  as  though  the  interest  of  the 
members  has  fallen  away.  There  is  little 
to  stir  the  pride  of  a  man  to  be  able  to 
say  that  he  belongs  to  Division  V.  There 
is  no  distinguishing  mark.  It  needs  too 
much  explaining,  and  when  the  explanation 
has  been  made,  it  merely  shows  the  man 
to  be  a  member  of  some  subordinate  divi- 
sion of  an  organization  which  stands  for 
something  that  most  people  know  nothing 
about. 

So  the  announcement  that  there  will  be 
no  convention  of  Division  V — Mechanical 
in  the  June  of  1923,  hardly  elicits  the  rais- 
ing of  an  eyebrow. 

It  seems  a  pity  that  such  a  course  should 
be  taken. 

The  roster  of  committees  shows  an  in- 
teresting list  of  subjects  for  the  current 
year,  and  as  one  looks  down  the  list  of 
committee  members,  he  sees  names  that 
stand  in  the  forefront  of  ^\merican  railroad 
mechanics,  the  results  of  their  work  are 
sure  to  be  of  value. 

But  it  will  be  hidden  under  a  bushel. 
Men,  busy  men,  do  not  read  the  proceed- 
ings of  technical  societies.  They  lay  them 
aside  for  "some  more  convenient  time."  and 
then  forget  them.  The  committees  lose 
the  impetus  given  by  the  knowledge  that 
the  results  of  their  labors  will  be  buried 
in  archives  and  will  miss  the  incisive  criti- 
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cism  of  interested  and  competent  speakers. 
And  the  individual,  who  would  have  at- 
tended, who  would  liave  read  and  heard 
the  papers,  and  listened  to  and  taken  part 
in  the  discussion ;  he  is  missing  an  impor- 
tant link  in  hfs  training,  and  the  railroads 
arc  losing  far  more  in  money  and  time 
than  the  holding  of  the  conventions  could 
possibly  cost.  With  such  a  situation  as 
tliat  before  us,  it  is  not  the  act  of  prudenc 
or  forethought  to  throw  away  siich  ad- 
vantages as  are  sure  to  accrue.  It  is  al- 
ways well  to  make  a  temporary  sacrifice 
for  the  sake  of  gaining  advantages  that  are 
sure  to  come ;  and  it  is  a  short-sighted 
mistake  to  omit  one  of  these  conventions 
for  any  reason  whatsoever.  -A.nd  if  the 
practice  is  continued  there  is  danger  that 
Division  V  may  lose  even  the  interest  that 
it  still  holds  as  a  subordinate  section  of  a 
society,  over  which  its  members  have  no 
control  and  in  which  they  have  little  in- 
terest. 


Condition  of  Equipment  Improves 
Cars 

The  railroads  of  the  United  States  on 
November  1  last  had  249,960  freight  cars 
in  need  of  repairs,  or  11  per  cent  of  the 
cars  on  line,  according  to  reports  received 
today  from  the  carriers  by  the  Car  Serv- 
ice Division  of  the  American  Railway  As- 
sociation. This  was  a  reduction  of  20,085 
cars  since  October  IS  last.  This  also  was 
the  smallest  number  of  freight  cars  in  need 
of  repairs  since  March  1,  1921. 

Since  July  1  last,  the  date  on  which  the 
shopmen's  strike  began,  there  has  been  a 
reduction  of  74,623  cars  in  the  number  in 
need  of  repairs,  the  total  on  that  date  hav- 
ing been  324,583,  or  14.3  per  cent  of  the 
cars  on  line. 

On  November  1  last  year,  the  nuniIxT  in 
need  of  repairs  totaled  345,201  cars. 

Of  the  total  number  in  need  of  repair.^ 
on  November  1,  198,669  were  in  need  of 
heavy  repairs,  which  was  a  reduction  of 
16,253  cars  since  October  15.  Reports 
also  showed  51,291  cars  in  need  of  light 
repairs  on  November  1,  which  was  a  de- 
crease of  3,832  since  October  15. 

Motive  Power 

The  railroads  of  the  country  repaired 
and  turned  out  of  their  shops  during  the 
period  from  October  15  to  November  1. 
last,  the  largest  number  of  locomotives  for 
any  half-month  period  in  appro.ximately 
the  last  two  years,  according  to  reports  re- 
ceived today  from  the  carriers  by  the  Car 
Service  Division  of  the  American  Railway 
Association. 

During  that  half- month  period.  13.490 
locomotives  were  repaired.  This  also  ex- 
ceeded by  2,086  the  number  turned  out  of 
the  shops  from  October  1  to  October  15, 
last. 

Locomotives  in  need  of  repair  on  No- 
vember 1  totaled  18.366,  or  28.5  per  cent 
of  the  number  on  line.  This  was  a  de- 
crease of  865  since  October   15.  at  which 


time  19,231,  or  29.8  per  cent,  were  in  need 
of  repairs. 

Of  the  total  number  on  November  1, 
last,  15,101  were  in  need  of  repairs  requir- 
ing more  than  24  hours.  This  was  a  de- 
crease since  October  15  of  834  locomotives 
in  the  number  needing  heavy  repairs.  The 
remaining  3,265  represented  locomotives  in 
need  of  light  repairs,  which  was  a  decrease 
of  31   within  the  same  period. 

Reports  filed  by  the  carriers  show  that 
on  November  1  the  railroads  had  46,09() 
serviceable  locomotives,  an  increase  of  909 
o\er  the  number  on  October  IS. 


btallment  of  an  order  for  forty  new  type 
all-steel  cars  for  the  International  Sleep- 
ing Car  Company.  They  are  larger  than 
any  cars  previously  built  in  England  and 
their  successful  carriage  proves  the  value 
of  train  ferries  in  England. 


Vital  Problems  of  Our  Railways 

Herbert  Hoover,  Secretary  of  the  De- 
partment of  Commerce,  under  the  above 
title  in  the  forthcoming  annual  report  of 
the  Department,  discusses  the  railway 
situation  from  various  angles.  Some  of 
his  ideas  in  regard  to  railway  regulation 
are  selected  as   follows : 

"Railway  cars  are  the  red  blood  cor- 
puscles of  commerce,  and  we  suffer  from 
commercial  anaemia  every  year  because 
of  a  subnormal  supply  of  these  health-sup- 
plying agents.  The  losses  through  short 
transportation  are  a  tax  upon  the  com- 
munity greater  than  the  cost  of  our  gov- 
ernment, because  such  a  shortage  not  only 
stifles  the  progress  of  production  and  in- 
troduces speculation  into  distribution  but 
it  also  seriously  affects  price  levels. 

"The  management  of  our  principal  rail- 
ways today  by  all  the  tests  of  administra- 
tion, of  load  factors,  of  mechanical  effi- 
ciency, etc.,  is  the  most  efficient  transpor- 
tation machine  in  the  world  in  so  far  as  it 
is  not  limited  by  causes  beyond  the  man- 
agers' control. 

"We  have  tried  uncontrolled  opera- 
tion :  we  have  tried  negative  regulation  in 
the  prevention  of  discrimination ;  we  have 
tried  nationalization ;  we  are  now  trying 
positive  regulation.  Nationalization  would 
be  a  social  and  economic  disaster;  free 
operation  would  reconstruct  the  vicious 
practices  of  thirty  years  ago.  Regulation 
in  some  form  is  necessary,  but  construc- 
tive development  of  this  regulation — to 
preserve  the  initiative  and  responsibility 
of  our  railway  executives,  to  secure  the 
fine  values  of  private  operation,  and  at  the 
same  time  to  secure  public  protection  and 
assure  adequate  service — are  absolutelv 
vital. 

"We  must  have  increased  transporta- 
tion, if  we  are  to  maintain  our  growing 
productivity.  We  must  therefore  find  a 
way  out  of  the  cycle  of  systematic  starva- 
tion, and  the  denudation  of  our  railway 
managers  of  their  responsibilities  and  in- 
itiative." 


First  All-Steel  Sleeping  Cars  in  Europe 

The  first  all-steel  sleeping  cars  to  be 
used  on  the  Continent  of  Europe  have  been 
sent  on  a  train  ferry  from  the  Imming- 
ham  Dock  at  Hull  to  Calais.  The  two 
cars    thus   carried   composed    the    first    in- 


Automatic  Control  of  Fire  in  Car  Shops 

To  THE  KmroR : 

Of  particular  interest,  not  only  to 
engineers  having  to  do  with  the  construc- 
tion and  maintenance  of  railway  shops 
properties,  but  also  to  those  who  are 
interested  in  similar  industrial  properties, 
will  be  the  recent  instance  of  the  auto- 
matic control  of  fire  by  automatic  sprin- 
klers in  the  freight  car  erecting  shop  at  the 
Turcot  Works  of  the  Canadian  Car  and 
Foundry  Co.,  Ltd.,  near  Montreal,  Que., 
Canada. 

This  erecting  shop  is  a  large  one-story 
building,  80  X  800  ft,  all  one  area.  The 
walls  are  of  brick  and  glass  in  metal 
sash ;  the  roof,  light  planks  supported  by 
unprotected  steel  beams  and  trusses.  The 
distance  from  floor  to  roof  is  39  feet.  Five 
tracks  run  the  length  of  the  building.  At 
the  time  of  the  fire  they  were  filled  with 
box  cars,  75  in  all.  The  shop  is  equipped 
throughout  with  a  dry-pipe  automatic 
sprinkler  system  controlled  by  six  auto- 
matic air  valves.  Five  metal  fire  curtains 
under  the  roof  divide  the  system  into 
six  sections. 

The  fire  broke  out  early  in  the  morning 
of  October  17,  1922,  in  a  box  car  spotted 
in  the  center  of  the  building.  It  was  dis- 
covered by  the  watchman  who  gave  the 
alarm.  A  line  of  hose  was  stretched  by 
the  night  shift  at  the  plant,  and  before 
this  was  brought  into  play  the  sprinklers 
overhead  began  to  open.  The  fire  burst 
through  one  end  and  the  doors  of  the  car 
and  ignited  the  corners  of  nearby  cars. 
The  water  from  the  sprinklers  blanketed 
the  blazing  car  and  extinguished  the  fire 
in  the  nearby  cars,  thus  confining  the  fire 
lO  the  locality  of  origir. 

The  performance  of  the  sprinklers  was 
remarkable  considering  the  height  of  the 
roof,  39  ft.  above  grade,  and  the  nature 
of  the  obstructions  to  water  distribution 
offered  by  the  box  cars.  As  the  fire  was 
directly  beneath  one  of  the  divisional  fire 
curtains  the  sprinklers  in  two  sections 
opened,  10  in  one  and  11  in  the  other,  21 
in   all. 

The  principal  fire  damages  was  to  the 
burned  box  car,  but  no  practical  loss  re- 
sulted as  the  car  was  to  be  rebuilt.  The 
damage  to  the  building  amounted  to 
$50.00. 

This  is  a  most  comprehensive  instance 
of  effective  automatic  control  of  fire  un- 
der most  adverse  conditions  and  in  a  class 
of  property,  in  which,  because  of  size  and 
height  of  buildings  and  nature  of  oc- 
cupancy, some  engineers  are  doubtful 
about  the  successful  application  of  the 
principle  of   automatic   control   of   fire   by 

automatic  sprinklers.  .,       -,    .t 

Ira  G.  Hoagland. 
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Railway  Shop  Kinks 

Some  Special  Tools  in  Use  on  the  Pennsylvania  and  Chesapeake  &  Ohio  Railroads 


Emery  Wheels  for  Grinding  Air  Brake 
Bushings 

An  elaborate  set  of  tools  and  appliances 
has  been  developed  in  the  shops  of  the 
Pennsylvania  R.  R.  for  repairing  the  vari- 
ous parts  of  the  air  brake  apparatus. 
Among  them  is  a  set  of  emery  wheels  for 
grinding  bushings.     These  are  of  the  two 


emergency  piston  bushings  for  UC  valves. 
High  speed  reducing  valve. 

No.  4.     S-S  air  pump  governor  bushing. 

No.  5.     S-4  air  pump  governor  bushing. 

No.  6.  Large  main  valve  piston  bush- 
ing for  &y2  in.  and  9^  in.  air  compressor, 
top  head. 

No.  7.     Small  main  valve  piston  bushing 
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SIZES    OF    EMERY    WHEELS    FOR   GRINDING   AIR    BRAKE    lUSIIINGS 


general  shapes  shown  in  the  engravings, 
and  the  dimensions  for  the  several  sizes 
are  given   in   the  accompanying  table. 

There  are  seven  sizes  of  these  wheels. 
adapted  to  as  many  different  purposes,  and 
in  making  them  two  grades  of  material 
is  used.  Wheels  Nos.  1  to  S,  inclusive, 
are  known  as  crystolon  wheels,  with  No. 
30  grain  of  the  I  and  J  grades.  Wheels 
Nos.  6  and  7  are  alundum  wheels  of  36  to 
46  grain   of  grade   A.     These   grades   and 


and  exhaust   piston   bushing   for  air   com- 
pressor. 

Chuck    for    M.\chixixg    Back    End    of 
Main  Rod  Brasses  and  Boring  Driv- 
ing  Boxes   on   a   Vertic.m. 
Boring   Mill 
This    chuck    serves    to    hold    main    rod 
brasses  and  driving  boxes  for  boring  and 


CC,  which  are  dovetailed  into  it,  as  shown 
at  D,  with  an  adjusting  strip  on  one  side 
htld  by  set  screws.  These  heads  are  moved 
to  and  from  each  other  by  the  right  and 
left  hand  screw  £  so  that  they  act  as  a 
centering    chuck. 

The  upper  part  of  the  heads  are  grooved 
at  F.  Holders  G  for  the  work  are  let  into 
and  are  held  in  line  by  these  grooves.  For 
driving  boxes  or  similar  work  these  hold- 
ers are  of  the  shape  shown  in  the  engrav- 
ing and  are  drawn  together  by  the  small 
eyebolts  ^  in.  in  diameter  that  serve  to 
clamp  the  work  firmly.  These  holders  are 
also  carried  on  trunnions  that  extend 
through  and  have  a  bearing  in  the  holes 
drilled  in  the  heads  C. 

The  method  of  using  the  chuck  is  to 
l)lace  the  holders  in  position  and  then  after 
blocking  the  work  up  on  the  base  the  heads 
are  run  together,  firmly  clamping  and  cen- 
tering the  work.  The  nuts  on  the  eyebolts 
are  then  tightened  and  the  blocking  re- 
moved. 

If  it  is  a  driving  box  it  can  then  be 
faced  off  on  one  side  and  bored.  When 
this  is  done  the  heads  are  drawn  back, 
by  means  of  the  right  and  left  hand  screw, 
until  the  holders  G  have  been  drawn  clear 


EMERY    WHEELS    USED    FOR    AIR 
BRAKE    REPAIRS 

specifications  refer  to  those  made  by  the 
Norton   Company,   Worcester,   Mass. 

The  following  are  the  uses  to  which  the 
several  wheels  are  adapted  and  for  which 
they  should  be  used. 

No.  1.  Triple  valve  distributing  valve; 
H6  and   C6  brake  valve,  bottom  case  K. 

No.  2.  Feed  valve ;  large  and  small 
charging  valves;  high  pressure  valve;  2  in. 
Gold  &  Leslie  steam  heat  regulator  valves. 

No.  3.     Release  piston ;  large,  small  and 


CHUCK   FOR    MACHINING   P.ACK   END 
DRIVING   BOXES 


facing  and  insures  that  the  two  faces  shall 
be  exactly  parallel  to  each  other. 

It  has  a  cast  iron  base  with  a  teat  A 
which  fits  in  the  hole  in  the  center  of  the 
table  of  the  machine  to  which  it  is  to  be 
attached.  This  insures  accurate  centering. 
The  base  is  then  bolted  to  the  table  by  the 
lugs  B.    Sliding  on  this  base  are  two  heads 


OF    MAIN   ROD   BRASSES   AND   BORING 
ON    BORING   MILL 

of  the  grooves  F.  When  this  occurs  the 
holders  and  the  work  are  carried  by  the 
trunnions  alone  and  may  be  rotated  through 
a  half  revolution.  This  done,  and  the 
heads  run  back  so  that  the  holders  are 
engaged  in  the  grooves,  the  work  is 
clamped  in  position  for  facing  the  other 
side  exactly  parallel  to  the  first. 
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Driving  Wheel  Calipkrs 


This  and  the  following  items  in  this  ar- 
ticle were  obtained  from  the  mechanical 
department  of  the  Chesapeake  &  Ohio 
R.  R. 

This  driving  wheel  caliper  is  a  tram 
with  one  head  fitted  for  rough  adjustments 
and  also  with  a  screw  caliper  point  for  the 
fine  and  accurate  adjustments.  There  is 
also  a  screw  adjustment  in  the  fixed  head. 

The  bar  is  of  cherry  7  ft.  9  in.  long  and 
of  3^-in.  by  54-in.  material.  This  has 
sufficient  stiffness  for  the  work  and  yet  is 
light  enough  to  be  basily  handled.  The 
bodies  of  the  heads  are  also  of  hard  wood. 
Both  are  VA  in.  thick,  and  have  a  mortise 
for  the  insertion  of  the  bar.  The  fixed 
head  is  2%  in.  wide  and  is  fastened  to  the 
bar  by  three  A-'m.  bolts. 


the  movable  heail  ^md  between  the  gib 
and  key  through  their  cut-away  portion 
at  the  center.  The  mortise  in  the  head  is 
of  such  size  that  when  the  ^  in.  diameter 
lies  at  right  angles  to  the  line  of  the  gib, 
the  head  will  be  loose  and  as  it  is  turned 
it  spreads  the  two  pieces  apart  and  tightens 
the  head. 

The  upper  part  of  the  two  heads  is 
capped  by  a  light  brass  casting  which  is 
threaded  to  take  the  setting  screws  D  and 
/;.  These  screws  are  simple  thumb  screws 
?  in.  long.  The  capping  casting  is  held 
in  place  by  wood  screws  with  countersunk 
treads. 
Apparatus  for  Testing  Valve  Bushings 

It  is  sometimes  necessary  to  test  valve 
bushings  for  tightness  and  when  this  is 
done  it  is  necessary  to  have  the  ends  open 


ing     so     as     to     make     a     tight     joint. 

The  method  of  using  it  is  to  put  the 
head  into  the  bushing,  locating  it  where  it 
is  desired  that  it  shall  be  and  then  draw- 
ing the  two  parts  together  by  tightening 
the  nut  D. 

When  this  is  done  the  outer  nut  on  the 
stem  is  run  off,  the  yoke  slipped  over  the 
stem  and  bolted  to  the  flange  of  the  chest. 
The  stem  itself  is  then  held  in  place  by 
the  two  nuts  on  its  threaded  portion,  be- 
ing run  up  against  the  yoke.  This  to  pre- 
vent the  head  being  blown  out  of  place  by 
the  pressure. 

Engineer's   Spring   Seat  Box 

An  engineer's  spring  seat  may  not  be 
exactly  a  shop  kink  but  it  is  such  a  decided 
kink  that  may  add  to  or  detract  from  the 
comfort  of  the  men  in  the  cab  that  it  may 


o 
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o 

DRIVING  WHEEL  CALIPERS 

The  moveable  head  is  4  in.  wide  and  its 
mortise  is  4  11/16  in.  wide  to  accommo- 
date the  locking  gib  and  key.  These  latter 
are  shown  in  detail  at  the  bottom  of  the 
engraving. 

There  is  a  gib  A,  whose  lips  catch  hold 
of  the  two  edges  of  the  moveable  head 
with  a  key  B  which  rides  above  it  and  has 
a  bearing  against  the  bottom  of  the  bar. 
They  are  both  cut  away  at  the  center  and 
faced  with  a  strip  of  steel  3/32  in.  thick 
which  conforms  to  the  curved  contour  of 
their  adjoining  faces. 

The  prying  apart  of  the  gib  and  the  key 
against  the  head  and  the  bar  respectively 
serves  to  lock  the  former  in  place.  This 
is  done  by  means  of  the  locking  cam  C. 
which  is  shown  in  detail  in  the  upper  por- 
tion of  the  engraving.  This  cam,  the  diam- 
eters of  which  are  f^  in.  and  'A  in.,  re- 
spectively,   is    inserted   through    a   hole    in 


APPARATUS    FOR   TESTING    VALVE   BUSHINGS 


and  accessible.  At  the  same  time  the  bush- 
ing must  be  closed  in  order  to  hold  the 
pressure  that  may  be  applied  to  it. 

The  apparatus  here  shown  is  for  that 
purpose. 

There  is  a  steel  yoke  made  of  3-in.  by 
fi-in.  steel  which  is  bolted  to  the  head  of 
the  chest.  It  springs  out  instead  of  in, 
in  order  to  give  room  for  the  turning  of 
the    nuts    on    the    tightening    head. 

This  head  resembles  a  piston  in  general 
appearance,  and  is  made  in  two  pieces. 
Their  outside  diameter  is  12  in.  and  they 
are  cut  away  on  their  periphery  to  form  a 
groove  in  which  two  rings  of  Tuffs  pack- 
ing A  is  inserted.  This  groove  and  the 
packing  that  fits  into  it  is  cut  on  an  angle 
of  45  degs.,  so  that  when  the  two  parts  of 
the  head  B  and  C  are  drawn  together  by 
the  nut  D  on  the  rod,  the  packing  will  be 
forced  out  against  the   wall   of  the  bush- 


well  be  incorporated  as  among  useful  rail- 
road kinks. 

The  seat  illustrated  is  one  that  has  been 
designed  to  give  the  maximum  of  com- 
fort and  convenience  to  the  engine  crew. 
The  springs  are  4  in.  in  diameter,  made 
of  ^8 -in.  diameter  wire  and  nine  in  num- 
ber each,  for  the  seat  and  the  back.  They 
are  held  in  a  stout  frame  of  oak  1  in. 
square,  and  stayed  by  heavy  canvas  wtb- 
bing,  as  shown  by  the  dotted  lines  of  the 
engraving. 

The  seat  is  hinged  at  the  front  so  that 
the  interior  of  the  box,  which  measures 
24J4  in.  by  12^  in.  by  12J4  in.,  is  readily 
accessible.  The  uncompressed  height  of 
the  seat,  as  will  be  seen  from  the  dimen- 
sions given,  is  19%  in.  above  the  foot  plate. 
The  only  thing  to  add  is  that  the  seat  ful- 
fills the  purpose  for  which  it  was  designed, 
and  is  endorsed  by  the  crews. 
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Air  Hoist  for  Operating  Coal 
Chute 
The  moving  of  coal  chutes  at  coaling 
stations  for  the  delivery  of  coal  to  the 
tenders  is  ordinarily  difficult  and  disagree- 
able work,  because  of  the  usual  inconveni- 
ence of  the  location  and  the  dirt  that  is 
its  unavoidable  accompaniment. 


overhead  bracket  on  which  it  is  free  to 
swing.  The  outer  end  of  the  piston  rod  is 
pivoted  in  a  similar  manner  to  the  outer 
end  of  the  chute  spout. 

The  piston  is  a  simple  casting  consisting 
of  a  hub  with  a  disk  projecting  from  Its 
center  against  which  the  packings  are 
backed.     The  packing  is  a  plain  cup  pack- 


ENGINEERS'    SPRING    SEAT    BOX 


A  very  siinple  arrangement  of  an  air 
hoist  has  been  installed  at  the  coaling 
stations  of  the  Chesapeake  &  Ohio  at 
Clifton  Forge  and  Fulton  (Richmond), 
Va.,  by  which  the  chutes  are  raised  and 
lowered  mechanically,  thus  avoiding  much 
that  it  is  desirable  to  avoid. 


ing  held  out  by  an  expanding  ring  made  of 
S/16-in.  diameter  steel.  The  whole  is 
screwed  on  to  the  piston  rod.  the  end  of 
which  is  riveted  over.  As  will  be  seen, 
from  the  engraving,  there  are  two  pack- 
ings so  that  the  piston  will  work  under 
pressure  in  both  directions. 


.MR   HOIST    FOR   OPERATING    COAL   CHUTES 


The  hoist  itself  is  made  of  a  piece  of 
6-in.  tubing  7  ft.  long.  The  heads  are 
faced,  packed  and  held  to  each  other  by 
through  bolts  running  from  one  to  the 
other,  the  length  of  the  tube. 

The  upper  head  is  cast  with  a  lug 
through  which  a  pin  passes  by  which  it 
and  with  it  the  tube  is  suspended  from  an 


The  air  is  admitted  to  and  exhausted 
from  the  two  ends  of  the  cylinder  by  a 
four-way  cock,  the  construction  of  which 
will  be  readily  understood  by  a  reference 
to  the  engraving.  This  not  only  admits 
the  air  from  and  to  the  j4-in.  piping  but 
can  be  turned  so  as  to  cover  all  four  pas- 
sages leading  from  the  valve. 


Record   Shipment   of   Electric   Locomo- 
tives 

The  third  shipment  of  electrical  equip- 
ment for  the  Chilean  State  Railway,  con- 
sisting of  six  complete  electric  locomo- 
tives, the  largest  shipment  of  electric  lo- 
comotives ever  made,  recently  left  the 
East  Pittsburgh  Works  of  the  Westing- 
house  Electric  &  Manufacturing  Company. 
The  shipment  was  valued  at  $700,000  and 
represented  a  partial  fulfillment  of  the  $7,- 
000,000  contract  awarded  the  Westing- 
house  International  Company  by  the 
Chilean  State  Railways. 

Thirty-nine  electric  locomotives,  IS  for 
road  freight  service,  six  for  express  pas- 
senger service,  11  for  local  passenger  ser- 
vice and  seven  for  switching  service,  are 
to  be  built  by  the  Westinghouse  Company 
for  the  Chilean  Railways.  The  six  loco- 
motives in  the  recent  shipment  are  of  the 
road  freight  type  and  weigh  approximate- 
ly 103  metric  tons  each.  They  are  capable 
of  maintaining  an  average  speed  of  35 
miles  per  hour  when  hauling  a  770-ton 
train  on  any  part  of  the  line  between 
Valparaiso  and  Santiago,  except  the 
heavy  Tabon  grade. 

Two  railroad  flat  cars  were  required  to 
ship  each  locomotive.  The  cab,  not 
mounted  on  the  trucks,  occupied  one  car, 
and  six  motors,  the  number  required  to 
drive  each  locomotive,  occupied  another. 
Each  cab  was  completely  equipped  for 
operation  when  assembled  at  its  destina- 
tion. 

The  trucks  for  the  locomotives  will  be 
loaded  on  board  ship  at  the  Eddystone 
Docks  of  the  Baldwin  Locomotive  Works 
at  Philadelphia  with  the  equipment 
shipped  from  East  Pittsburgh.  From 
Philadelphia  the  locomotives  will  go  di- 
rectly to  Valparaiso,  Chile,  where  they 
will  be  assembled.  The  remaining  loco- 
motives will  be  shipped  at  the  rate  of 
about  one  a  week,  according  to  recent 
announcement. 


Employe  Casualties   Greatly  Reduced 

A  recent  report  of  the  Interstate  Com- 
merce Commission  covering  fatal  and 
other  injuries  to  railway  employes  in  the 
past  five  years  shows  the  following: 

In  1917,  401  switchmen  or  their  helpers 
were  killed  and  12,004  injured.  In  1921, 
only  169  were  killed  and  6,711  injured. 

In  1917,  478  freight  brakemen  and  flag- 
men were  killed,  and  13,094  injured.  In 
1921  only  186  were  killed  and  7,012  in- 
jured. 

In  1917,  78  engine  foremen  were  killed 
and  1,815  injured.  In  1921,  only  39  were 
killed   and    1,094   injured. 

In  1917,  88  freight  conductors  were 
killed  and  3,099  injured.  In  1921,  only  48 
were  killed  and   1,921    injured. 

These  figures  are  convincing  evidence  of 
the  success  of  the  efforts  of  employes  and 
managements  to  reduce  casualties  among 
railroad  workers. 
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Suggestions  as  to  the  Standardization  of  Machine  Tools 

By  Fred  H.  Colvin  and  K.  H.  Gondii 


Tliore  are  two  outstanding  phases  to 
the  problem  of  standardization  of  machine 
tools,  one  as  it  affects  the  builder  and  the 
other  its  effect  on  the  user  of  the  ma- 
chines. The  former  can  be  left  to  the 
builders  themselves  as  it  affects  the  cost 
of  manufacture  and  the  amount  of  capital 
invested.  The  latter,  the  effect  of  stand- 
ardization on  the  user,  is  of  direct  interest 
to  all. 

One  of  the  first  considerations  in  making 
or  advocating  any  change  from  existing 
practice  is  whether  the  benefits  to  be  de- 
rived are  worth  the  cost.  This  holds  good 
with  the  proposals  for  standardization  of 
machine  tools  and  this  question  of  cost 
very  frequently  makes  what  we  are 
pleased  to  call  standardization,  really  a 
matter  of  elimination.  We  usually 
eliminate  unnecessary  sizes  and  make 
those  which  we  retain  the  standard,  rather 
than  adopt  an  entirely  new  standard  which 
is  the  result  of  careful  investigation, 
calculation  and  experiment.  And  while 
this  may  not  be  the  ideal  procedure,  it  is 
the  practical  solution  in  most  cases.  De- 
vising a  new  standard  too  often  means 
simply  adding  another  variety  rather  than 
eliminating  many  which  are  now  in  use. 
The   Advantage   of   Uniformity 

Those  who  deprecate  this  unscientific 
method  of  standardization  should  remem- 
ber that  one  of  the  greatest  advantages 
of  standardization,  perhaps  the  greatest, 
lies  in  uniformity  rather  than  in  perfec- 
tion as  to  the  standard  adopted.  Taking 
the  gear  shift  of  an  automobile  as  an 
example,  the  question  of  superiority  in 
any  particular  shift  sinks  into  insignifi- 
cance in  comparison  with  the  advantages 
of  having  any  one  of  the  gear  shifts 
adopted  as  standard  on  all  cars.  The 
typewriter  keyboard  is  another  excellent 
example  of  this. 

Standardization  of  machine  tools  from 
the  standpoint  of  the  user  can  be  confined 
to  two  specific  points,  work-holding  and 
tool-holding  devices.  The  former  affects 
principally  the  spindle  noses  of  lathes  and 
the  T  slots  of  planers,  milling  machines, 
boring  machines,  drilling  machines  and 
the  like.  Tool  holding  devices  affect  the 
spindle  noses  of  milling  machines  and 
drilling  machines,  turret  holes,  tool  posts, 
grinding  wheel  spindles,  etc.  And  while 
these  look  innocent  enough  on  the  sur- 
face it  does  not  take  long  to  find  that  it 
involves  the  old  controversy  as  to  tapers, 
which  is  enough  to  start  a  heated  argu- 
ment in  any  shop. 

Interchangeability   and  Accuracy 

Every  mechanic  who  has  handled  pre- 
•cision   work   knows    that   it    is   not   prac- 
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ticable  to  interchange  lathe  chucks  on 
very  accurate  work  with  the  idea  that  the 
chuck  will  run  dead  true  on  more  than 
one  machine.  On  the  great  majority  of 
work,  however,  the  ability  to  change 
chucks  from  one  lathe  to  another,  without 
tlie  bother  of  making  adapters  (which 
usually  add  considerably  to  the  overhang) 
would  be  of  great  service  in  many  shops. 
In  the  same  way  fixtures  should  be  inter- 
changeable from  one  machine  to  another 
by  the  use  of  standard  T  slots  in  the 
tables  and  probably  standard  distance  of 
the  first  slot  from  the  edge  of  the  table. 
The  inability  to  use  given  turret  tools 
in  more  than  one  machine  imposes  an  un- 
necessary expense  on  the  shop  overhead 
and  also  directly  affects  future  sales  of 
the  machines  in  question.  The  builder 
whose  machine  has  odd  sizes  of  turret 
holes,  for  example,  will  have  a  hard  time 
securing  an  order  from  a  shop  equipped 
with  machines  having  a  different  size, 
even  though  one  be  as  logical  as  the  other. 
And  while  an  order  once  secured  might 
tend  to  force  a  continued  use  of  this 
machine,  it  is  apt  to  prevent  an  order  at 
least  as  often  as  to  secure  one. 

T   Slots 

The  standardization  of  T  slots  is  prob- 
ably the  easiest  place  to  make  a  begin- 
ning and  here  again  it  will  undoubtedly 
result  in  the  elimination  of  perhaps  half 
the  sizes,  retaining  only  those  which  are 
necessary.  A  canvass  of  the  total  num- 
ber of  each  size  of  T  slot  cutters  sold 
should  make  it  easy  to  select  the  sizes 
most  in  use. 

But  even  T  slots  have  several  points  to 
consider.  The  width  of  slot  opening,  the 
width  and  depth  of  the  T  for  the  bolt 
head,  and  the  depth  of  metal  over  the 
slot  to  resist  pulling  out  a  piece  of  the 
table.  Uniformity  as  to  this  latter  feature 
is,  however,  less  important  than  the  width 
— as  that  is  what  affects  the  use  of  tongs 
for  locating  milling  fixtures  and  the  like. 
The  distance  of  the  outside  T  slots  from 
the  edge  of  table  is  also  important. 

It  may  be  well  to  emphasize  right  here, 
that  no  matter  what  is  being  standardized, 
it  must  be  remembered  that  a  definite 
tolerance  must  be  given  in  each  case.  And 
in  considering  tolerances,  let  us  bear  in 
mind  that  the  modern  tendency  is  toward 
a  unilateral  tolerance — a  plus  tolerance 
on  the  slot  or  hole  and  a  minus  tolerance 
on  the  part  which  fits  into  it.  Let  us  get 
away  from  the  "plus  or  minus"  tolerance 
on  the  same  piece. 

Standardizing  T  slots  also  involves  the 
standardizing  of  the  T  slots  which  are  to 
be  used  in  them.  Carl  Barth  has  given 
this  careful  attention  and  his  recommenda- 
tions have  been  taken  up  by  H.  Cadwal- 


lader,  Jr.,  of  Philadelphia,  who  now  man- 
ufactures T  bolts  to  the  Barth  standards. 

Another  point  to  be  considered  in 
standardizing  work-  and  tool-holding  de- 
vices is  to  have  the  same  size  on  as 
many  machines  as  may  be  practicable. 
It  may  often  be  convenient  to  use  the  same 
chuck  on  a  14-in.  and  a  24-in.  lathe.  This 
is  probably  too  big  a  range  to  be  ade- 
quately covered  by  the  same  spindle  nose, 
but  it  is  quite  possible  that  the  same  size 
of  nose  might  be  used  on  two  or  three 
sizes  of  machines.  Some  builders  already 
use  the  same  feed  box  on  different  sizes 
of  machines,  which  is  a  very  sane  and 
sensible   practice. 

There  is  considerable  talk  of  standardiz- 
ing machine  capacities,  such  as  the  swing 
of  a  lathe.  But  while  it  would  be  more 
convenient  all  around  to  know  just  what 
was  meant  by  a  14-in.  lathe,  this  is  really 
a  problem  of  the  salesman  and  the  buyer. 
If  the  seller  prefers  to  cut  prices  by  sell- 
ing a  17-in.  lathe  under  the  name  of  a 
14-in.  lathe,  it  hardly  affects  the  user  so 
long  as  the  work-holding  or  tool-holding 
devices  on  the  lathe  are  standardized. 

The  milling  machine  builders  have  per- 
haps done  more  in  this  line  than  builders 
of  any  other  machine  tools.  A  No.  1 
machine  now  has  approximately  the  same 
capacity  in  nearly  all  makes.  The  use  of 
numbers,  however,  has  little  to  commend 
it,  whether  it  be  milling  machines  or  wire 
gauges,  and  it  is  believed  that  main  dimen- 
sions as  to  capacity  would  be  more  satis- 
factory to  users. 

Standardization  Does  Not  Hamper 
Progress 

One  of  the  stock  objections  to  stand- 
ardization is  that  it  prevents  progress 
and  the  development  of  new  ideas  and 
designs.  If,  however,  we  consider  that 
the  Society  of  Automotive  Engineers  has 
done  more  in  the  way  of  standardization 
than  anyone  else  and  then  note  the  de- 
velopment in  the  automobile  industry, 
this  objection  is  easily  answered.  Is  it 
likely  that  automobiles  or  other  machinery 
would  be  more  highly  developed  if  each 
builder  used  a  special  sized  nut  with  a 
special  thread?  Standardization  of  such 
parts  as  nuts,  piston  pins  and  other  parts 
simply  means  that  the  designer  calculates 
his  requirements,  such  as  to  the  kind  of 
loads  and  stresses  and  selects  the  stand- 
ard part  which  meets  his  needs,  instead  of 
designing  an  entirely  new  nut  or  pin  of  a 
slightly  different  size.  It  must  also  be 
remembered  that  standards  are  not  as 
fixed  as  the  pyramids,  but  can  be  changed 
whenever  occasion  really  demands. 

While  all  our  efforts  at  standardization 
at  this  time  should  be  devoted  to  such 
details    of    machine    tools    as    affect    the 
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user,  such  as  the  work-  and  tool-holding 
devices  as  has  been  pointed  out,  it  is  quite 
probable  that  the  machine  tool  builders 
themselves  may  find  further  standardiza- 
tion desirable.  Research  may  show  that 
bearings  of  certain  dimensions  are  best  for 
given  spindle  loads  and  speeds.  Designers 
would  then  determine  the  load  to  which 
the  spindle  of  a  new  machine  would  be 
subjected,  and  after  considering  all  the 
conditions,  would  select  the  proper  bear- 
ing from  a  list  of  standards.  This  would 
simplify  manufacture  and  greatly  reduce 
the  number  of  tools  and  gauges  to  be  car- 
ried in  stock  as  well  as  the  stock  of 
bearings  themselves.  This  phase  of  the 
matter,  however,  does  not  concern  the 
user  of  the  machine  and  he  will  do  well 
to  confine  his  eflforts  at  securing  stand- 
ardization to  such  features  as  concern 
him   directly. 

The  Problem  of  Securing  the  Adoption 
OF    St.\ndards 

In  addition  to  the  engineering  and 
economic  aspects  of  machine  tool  stand- 
ardization, there  is  the  adoption  phase — 
for  all  practical  purposes  this  is  a  sell- 
ing problem.  The  best  engineers  of  the 
United  States,  or  of  the  world  for  that 
matter,  may  gather  in  solemn  conference 
and  decide  that  certain  standards  shall  be 
established  but  they  have  no  power  to 
do  anything  more.  If  the  manufacturer 
concludes  that  his  present  practice  is  suf- 
ficiently satisfactory  and  is  not  convinced 
of  the  need  for  innovation  there  is  little 
that  the  standardizers  can  do. 

Very  often  the  problem  is  essentially 
a  "selling"  problem  and  one  for  which 
the  average  engineer  is  temperamentally 
unsuited.  Diplomacy,  tact,  persuasiveness, 
the  stock-in-trade  of  the  salesman  are 
needed  at  this  stage  of  the  game.  Even 
they  would  be  futile  if  no  means  were  at 
hand  for  gathering  together  the  men  who 
must  make  sacrifices  if  a  standard  is  to 
be  adopted,  for  lacking  such  means  the 
task  of  reaching  each  man  individually 
and  reconciling  his  views  with  those  of 
all   the   others,    would   be   Herculean. 

The  machinery  for  handling  the 
engineering  and  industrial  problems  con- 
nected with  this  phase  of  standardization 
already  exists  in  the  American  Engineer- 
ing Standards  Committee,  and  the  Rules 
of  Procedure  of  this  Committee  are  de- 
signed to  bring  about  the  early  adoption 
of  approved  American  Standards.  To  this 
end  all  Sectional  Committees  are  required 
to  include  in  their  personnel  representa- 
tives of  all  organizations  which  are  in 
any  way  interested  in  the  manufacture  or 
use  of  the  standard  under  consideration. 
Since  these  organizations  are  officially 
represented  on  the  Committee  which  pre- 
pares the  standard,  it  is  obvious  that  the 
members  of  these  organizations  are  com- 
mitted to  the  adoption  of  the  standard  to 
the  extent  that  any  individual  or  firm  is 


committed  by  the  actions  of  an  organiza- 
tion to  which  he  or  it  belongs.  Just 
how  well  this  arrangement  is  going  to 
work  out  when  it  comes  to  universal 
adoption  of  a  standard  it  is  too  soon  to 
say,  but  at  least  the  plan   shows   promise. 

It  may  be  that  the  Division  of  Simpli- 
fied Practice  of  the  Department  of  Com- 
merce recently  organized  by  Secretary 
Hoover  will  have  a  part  to  play  in  secur- 
ing the  general  adoption  of  the  standards 
for  small  tools  and  machine  tool  elements 
which  are  to  be  developed  by  the  Sec- 
tional Committee  sponsored  jointly  by  the 
National  Machine  Tool  Builders'  Asso- 
ciation and  The  American  Society  of 
Mechanical  Engineers.  This,  of  course. 
will  be  determined  as  the  work  of  the 
Committee  progresses. 

So  far  the  Division  has  done  its  best 
work  in  fields  of  industry  not  closely 
connected  with  engineering.  It  is  co- 
operating, however,  to  the  fullest  extent 
with  the  American  Engineering  Standards 
Committee  in  furthering  the  establishment 
and  introduction  of  standards. 

Standardization  is  a  tremendous  job  and 
it  may  prove  to  be  one  beyond  the  capacity 
of  any  standards  body  yet  organized. 
But  it  is  a  job  that  must  be  done  and 
some  means  will  have  to  be  found.  For 
the  present,  existing  agencies  should  be 
given  the  fullest  possible  support  by  every 
one  interested,  manufacturer  or  user. 
Whatever  is  accomplished  will  benefit 
everyone  and  is  well  worth  any  sacrifices 
that  mav  have  to  be  made. 


Design  of  Risers  and  Vents  Suitable  for 
Vertical  Locomotive  Frame  Welds 

In  Thermit-Welding  a  fracture  in  a 
vertical  locomotive  frame  member,  it  has 
not  been  found  advisable  to  place  any 
risers  directly  up  against  the  frame  at  the 
upper  edge  of  the  collar  because  this  reser- 
voir of  heat  so  close  to  the  frame  is  likely 
to  melt  the  section  away  above  the  weld, 
and  yet  when  the  risers  are  placed  I/4  in.  or 
more  down  from  the  top  edge  of  the  collar 
it  is  evident  that  there  will  be  a  pocket 
above  the  level  of  the  base  of  the  riser  in 
which  air  will  be  trapped  when  the  mold 
is    filling   rapidly   with   steel. 

It  is  therefore  very  important  that  this 
extreme  top  edge  of  the  collar  all  away 
around  the  section  should  be  completely 
vented  to  the  top  of  the  mold  so  as  to  al- 
low the  air  to  escape  freely  as  the  mold  is 
filling.  It  is  advisable  to  lay  in,  alongside 
of  the  frame,  thin  wooden  shims,  1/16  in. 
to  Vs  in.  thick,  which  are  withdrawn  after 
the  mold  is  rammed  and,  therefore,  com- 
pletely vent  the  top  edge  of  this  collar  all 
the  way  around.  It  is  true  that  this  space 
will  be  filled  with  steel  but  the  fin  will  be 
so  small  that  it  will  chill  against  the  frame 
and  not  weld  to  it  and  therefore  can  be 
readily  chipped  off  upon  completion  of  the 
weld. 


Railway  Mileage  of  the  Continents 

In  a  recent  issue  of  the  Archie'  fiir 
Eisenbahnwesen  presented  its  annual  com- 
pilation of  the  railway  mileage  of  the 
world.  An  analysis  of  this  compilation, 
which  relates  to  the  year  1920,  discloses 
some  interesting  information  as  to  the  rela- 
tive mileage  in  the  United  States  and  in 
other  countries. 

The  world's  mileage  in  1920  was  748,005 
miles.  This  is  distributed  among  the  con- 
tinents as  follows  : 

Per  Cent 
Mileage        of  Total 

The    .\mericas    (North 

and   South)    380,194  S0.8 

Europe    237,888  31.8 

Asia   74,115  9.9 

Africa    32,239  4.3 

Australia     23,569  3.2 

Totals    748,005        100.0 

North  and  South  America  combined 
contain  over  one-half  of  the  railway  mile- 
age of  the  world,  America  and  Europe 
combined  contain  over  four-fifths,  while 
the  great  areas  of  Asia,  Africa  and  Aus- 
tralia combined  represent  the  remainder  of 
less  than  one-fifth. 

The  railway  mileage  of  the  United  States 
of  America  is  reported  as  264,373  miles. 
This  is  approximately  70  per  cent  of  the 
total  mileage  of  the  Americas  and  35  per 
cent  of  the  mileage  of  the  world.  It  ex- 
ceeds the  total  mileage  of  Europe  by  11 
per  cent  and  that  of  Asia,  Africa  and  Aus- 
tralia combined  by  more  than  100  per  cent. 

How  the  railway  mileage  of  the  United 
States  compares  with  that  of  some  of  the 
other  countries  of  the  world  can  best  be 
indicated  by  means  of  multiples,  showing 
how  many  times  the  mileage  of  the  United 
States  is  more  than  that  of  the  other  coun- 
tries. These  countries  are  the  ten  which 
stand  next  to  the  LTnited  States  in  point  of 
mileage : 

Ratio  of 

U.S. 

mileage 

to  mileage 

Railway  of  coimtrj' 

mileage  named 

United    States    264,373 

Russia     (including 

Asiatic)    51,646  5.1  times. 

Canada    38,888  6.8     " 

British  East  Indies..     36,325  7.3      " 

Germany    36,131  7.3 

France    35,145  7.5     " 

United  Kingdom....     24.396        10.8     " 

Argentina   23,156        11.4     " 

Brazil   17,478        15.1      " 

Mexico   15,841         16.7     " 

Italy    12,501         21.1      " 

In  other  words,  the  railway  mileage  of 
the  United  States  is  five  times  as  great  as 
the  mileage  of  Russia,  which  contains  the 
next  largest  system  of  railways.  Our 
mileage  is  nearly  seven  times  that  of  Ger- 
many or  France,  nearly  eleven  times  that 
of  the  United  Kingdom  and  twenty-one 
times  that  of  Italy. 
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European  Railway  Notes 

Giving  Some  Details  in  Regard  to  Russia,  Latvia,  Hungary,  Etc. 


The  Department  of  Coinmcrcc  sent  out 
a  questionnaire  some  time  ago,  asking  for 
information  regarding  the  condition  of  the 
railroads  of  Europe.  The  consular  replies 
to  these  questions  are,  to  a  great  extent, 
of  such  a  purely  statistical  nature  that  can- 
not well  be  published  as  they  stand.  Among 
the  roads  regarding  which  this  informa- 
tion has  been  received  are  those  of  Fin- 
land, Latavia,  and  Rumania. 

As  to  the  equipment  of  the  Finnish  rail- 
roads all  of  the  locomotives  with  the  ex- 
ception of  a  few  old  yard  locomotives  are 
equipped  with  the  Westinghouse  air  brakes 
and  an  oil-gas  or  acetylene  lighting  sys- 
tem. There  are  14,470  freight  cars  on  the 
lines  and  of  these  6,352  are  fitted  with  the 
Westinghouse  air  brakes  and  all  of  the  rest 
have  brakcpipes  for  conveying  the  air 
through  the  train.  The  car  capacity  for 
the  four-axled  cars  is  30  tons  and  for  the 
ordinary  two-axled  cars  it  runs  from  8.5 
to  16.5  tons.  The  length  of  the  four-axled 
cars  is  a  little  over  42  ft.  and  that  of  the 
others  ranges  from  21  ft.  to  28  ft. 

Automatic  signalling  is  used  at  only 
about  60  of  the  more  important  stations 
and  block  towers  are  installed  at  only  two 
of  them.  Kerosene  is  used  for  the  signal 
lights  with  a  few  exceptions  where  acety- 
lene is  used.  The  introduction  of  modern 
electrical  apparatus  has  been  undertaken 
during  the  past  few  years,  and  it  is  pro- 
posed to  adopt  it  as  rapidly  as  possible. 
The  Finnish  railway  shops  have  done  some 
experimenting  in  the  construction  of  elec- 
trical apparatus,  but  in  general,  foreign 
equipment  must  be   relied   upon. 

The  Finnish  railways  are  at  present 
maintained  in  a  fairly  satisfactory  and  ef- 
fective operating  condition.  More  rollin.g 
stock  both  cars  and  locomotives  are  needed 
to  replace  the  losses  sustained  during  the 
war  when  58  locomotives  and  440  passen- 
ger cars  and  5,000  freight  cars  belonging 
to  the  roads  were  sent  into  Russia  and 
were  retained  there  as  war  booty  under 
the  terms  of  the  Finnish-Russian  peace 
treaty.  On  the  other  hand  Finland  ac- 
quired 1,200  freight  cars  in  the  same  man- 
ner. This  latter  equipment  is  still  in  need 
of  much  repairing,  including  the  installa- 
tion of  the  air  brake,  as  will  be  noted 
from  the  figures  given  above. 

In  spite,  however,  of  the  small  amount 
of  rolling  stock  available  since  the  war,  the 
freight  carried  in  1921  exceeded  that  car- 
ried during  1913,  just  preceding  the  war. 

In  view  of  the  general  satisfactory  busi- 
ness conditions  that  have  prevailed  in  Fin- 
land since  the  war  and  the  period  of  gen- 
eral depression,  coupled  with  the  fact  that 
the  Finnish  railways  are  being  operated 
on  a  basis  that  is  profitable  to  the  state,  the 
reports  state  that  it  appears  to  be  probable 
that  a  favorable  prospect  exists  for  .^m.eri- 


can  firms  to  do  business  with  them  in  sup- 
plying rolling  stock,  rails,  shop  machinery, 
signal  apparatus   and   general   supplies. 

While  these  reports  of  the  Finnish  rail- 
ways are  not  those  of  that  paint  the  situa- 
tion as  one  of  glowing  prospects,  the  re- 
ports that  come  from  Latvia  are  decidedly 
gloomy. 

It  was  reported  on  the  first  of  April  of 
this  year  that  there  were  512  passenger 
cars  in  the  country  of  which  6.3  per  cent 
were  listed  as  out  of  service  on  account  of 
needed  repairs.  Yet  even  this  statement  is 
believed  to  indicate  a  more  favorable  con- 
dition than  that  actually  existing,  as  a 
great  many  of  the  cars  that  are  listed  as 
sound  and  actually  in  operation  are  in  need 
of  new  tires,  bearings  and  other  repairs  of 
greater  or  lesser  importance.  A  lack  of 
equipment  in  the  railroad  shops  as  well  as 
financial  reasons  have  prevented  the  carry- 
ing out  of  these  much-needed  repairs. 

The  Latvian  railroads  possess  about 
thirty-five  freight  cars  which  have  a  length 
of  about  40  ft.  and  a  carrying  capacity  of 
40  tons,  the  balance  are  of  the  four- 
wheeled  type  and  are  from  20  ft.  to  26  ft. 
long  and  have  a  capacity  of  16  tons. 

The  roads  are  handicapped  to  a  certain 
extent  by  the  difference  that  exists  between 
their  gauge  and  that  of  the  Russian  roads 
with  which  they  connect.  The  Latvian 
gauge  is  4  ft.  Syi  in.  and  that  of  the  Rus- 
sian roads  is  5  ft.  In  order  to  overcome 
this  and  permit  of  an  interchange  or  at 
least  a  reception  of  the  Russian  rolling 
stock  it  is  proposed  to  lay  a  third  rail  to 
the  Russian  gauge  during  the  coming  year. 

A  very  antiquated  Russian  signalling 
system  is  still  in  use,  in  which  oil  lamps 
are  used,  but  plans  have  been  adopted  for 
the  introduction  of  a  modern  electric  sig- 
nalling system.  No  contracts  have  yet  been 
given  out  for  this  equipment,  and  lack  of 
funds  may  cause  an  indefinite  postpone- 
ment of  it,  so  that  there  is  no  prospect  of 
its  execution  in  the  immediate  future. 

As  for  the  shops  the  state  has  two  main 
shops,  one  at  Libau  and  the  other  at  Riga, 
to  which  must  be  added  five  district  shops. 
Owing  to  the  fact  that  most  of  the  ma- 
chinery in  these  shops  was  taken  into  Rus- 
sia during  the  war,  great  difficulty  has  been 
encountered  by  the  Latvian  authorities  in 
repairing  the  rolling  stock.  As  there  are 
no  private  shops  all  of  the  repairing  has 
had  to  be  done  in  the  railway  shops. 

It  is  proposed  by  the  railway  administra- 
tion to  spend  15,000,000  Latvian  rubles 
during  the  coming  year  in  the  purchase  of 
new  machinery  and  equipment,  for  which 
purpose  a  purchasing  commission  has  al- 
ready been  sent  into  Germany.  About  a 
year  ago  a  50-year  lease  was  concluded 
with  a  German  firm  for  the  restoration  of 
the  important  shops  at  Dvinsk,  which  are 


In  he  re-equipped  and  placed  in  condition, 
within  one  year  for  making  major  repairs 
to  locomotives  at  the  rate  of  fifty  per  year. 

A  project  for  the  electrification  of  the 
Latvian  railways  coincident  with  the  con- 
struction of  hydro-electric  stations  on  the 
Dvina  River  has  been  worked  out  by  the 
railroad  administration,  for  which  it  would 
be  glad  to  negotiate  with  foreign  capital, 
but  the  general  economic  conditions  of  the 
country  do  not  yet  appear  to  justify  the 
expenditure  of  such  large  sums  as  this 
project  would  require. 

The  old  Russian  Imperial  naval  work 
shops  at  Libau  which  are  now  in  the  poses- 
sion  of  the  Latvian  Government,  could  be 
made  available  as  a  railway  shop  and  the 
government  would  be  willing  to  negotiate 
with  foreign  interests  for  their  lease. 

It  is  also  possible  that  the  state  railways 
could,  themselves,  be  leased  or  concessioned 
to  foreign  interests  for  complete  opera- 
tion. The  Latvian  Government  is,  itself, 
in  no  condition  to  make  any  large  e.xpendi- 
tures  for  the  railways  for  some  years  to 
come,  unless  it  succeeds  in  obtaining  capi- 
tal from  abroad.  The  consul  states  that  he 
has  been  repeatedly  informed  by  the  gov- 
ernment officials  that  they  would  be  parti- 
cularly interested  in  negotiating  with 
American  firms  along  these  lines. 

Bad  as  this  is  the  reports  from  Rumania 
are  not  much  better,  if  any.  For  example 
a  year  ago  there  were  4,113  locomotives 
owned  by  the  railroads  of  which  2,759  were 
out  of  service,  and  the  same  can  be  said 
of  two-thirds  of  the  passenger  cars  and 
about  a  half  of  the  freight  cars. 

Almost  all  of  the  Rumanian  railroad  of- 
ficials maintain  that  the  present  poor  con- 
dition of  transportation  is  caused  by  the 
lack  of  sufficiently  large  and  efficient  loco- 
motive repair  shops.  Because  of  the  rise 
in  the  value  of  the  Czecho-Slovak  crown 
and  the  fall  of  the  leu,  the  Rumanian  Gov- 
ernment finds  that  it  is  now  too  costly  to 
have  locomotives  repaired  in  Czecho- 
slovak shops  and  efiforts  are  being  made 
to  cancel  contracts  for  locomotive  repairs 
in  Czecho-Slovakia. 

The  large  steel  plant  at  Reshitza  in  Ru- 
mania, is  increasing  its  capital  by  some 
25.000,000  lei  with  the  idea  of  undertaking 
the  manufacture  of  new  locomotives  and 
repairing  the  old  ones.  It  was  maintained, 
last  spring,  by  prominent  railway  officials 
that  by  this  last  autumn,  in  addition  to 
being  able  to  repair  locomotives,  they 
would  have  a  production  of  100  locomo- 
tives per  year. 

As  to  other  matters  cars  of  10  and  15 
tons'  capacity  make  up  the  bulk  of  the 
freight  rolling  stock  with  a  small  percent- 
age of  6,  8,  20  and  25  ton  cars. 

In  addition  to  the  new  locomotives  that 
were  received  last  winter  as  the  result  of 
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purchase  in  Germany,  there  were  also  re- 
ceived a  number  of  passenger  and  freight 
cars  from  Bulgaria  as  prescribed  by  the 
reparations  terms  of  the  treaty  of  peace 
between  Rumania  and  Bulgaria. 

The  program  that  was  mapped  out  as 
necessary  a  year  ago  is  that  there  should 
be  a  reconstruction  of  the  trackage  with 
heavier  rails  to  carry  the  larger  locomo- 
tives that  are  now  in  service ;  the  double 
tracking  of  some  of  the  main  sections ;  the 
conversion  of  all  of  the  tracks  in  Bessa- 
rabia to  a  standard  gauge;  the  reconstruc- 
tion of  all  bridges  to  a  standard  type  and 
the  supplying  of  ballast,  the  renewing  of 
switches  and  the  improving  of  the  stations. 


Hungarian  State  Railways 

Railroads  of  Hungary,  with  the  excep- 
tion of  a  few  sidings  owned  by  private  in- 
dustrial and  agricultural  organizations,  are 
operated  by  the  government  through  the 
Chief  Supervising  Department  of  the  Bu- 
reau of  Railway  and  Steamship  Naviga- 
tion, Royal  Hungarian  Ministry  of  Com- 
merce. In  order  to  gain  a  comprehensive 
knowledge  of  the  present  state  railroads, 
it  is  necessary  to  begin  with  the  study  of 
conditions  existing  prior  to  the  war,  and 
continue  through  to  1921.  The  informa- 
tion given  in  this  report  was  obtained  from 
the  chief  supervising  department  of  the 
Bureau  of  Railway  &  Steamship  Naviga- 
tion, and  other  reliable  sources. 

Prior  to  the  war  the  exchange  of  mer- 
chandise between  western  and  eastern 
Europe  was  carried  on  chiefly  by  rail  over 
the  network  of  the  Hungarian  State  Rail- 
ways— considered  an  important  link  in  the 
chain  of  international  lines  of  communica- 
tion— with  uniform  gauge,  a  standard  tarifl 
and  efficient  customs  regulations  tending 
to  insure  the  transportation  of  merchan- 
dise with  the  least  amount  of  delay  and  in- 
convenience. However,  conditions  caused 
by  the  revolution  in  1918,  subsequent  mili- 
tary occupation  and  the  treaty  of  Trianon, 
has  destroyed  pre-war  efficiency  and  has 
caused  considerable  reductions  in  carrying 
capacity  and  revenue  to  the  state,  while  in- 
ternational traffic  has  suffered  for  lack  of 
transportation  facilities. 

During  the  commumist  revokition  in 
1919,  a  considerable  amount  of  damage 
was  done  to  the  rolling  stock  by  neglect 
and  wanton  destruction,  and  it  is  reported 
that  the  military  authorities  in  occupation 
after  the  downfall  of  the  Soviet  Govern- 
ment, further  increased  the  inefficiency  of 
management  and  decreased  the  former  ef- 
ficial  guarantees  for  security  in  traffic. 
However,  the  extent  to  which  international 
trade  suffered  is  noticeable  also  through 
the  detachment  of  important  sections  of  the 
railroads  in  consequence  of  the  division  of 
territory  stipulated  by  the  treaty  of  Tri- 
anon, According  to  governmental  author- 
ities, there  were  only  six  customs  stations 
in  Hungary  during  the  union  of  the  dual 
monarchy,  four  at  the  Rumanian  frontier, 
one   at   the    Serbian    frontier,   and    one    at 


Fiume,  on  the  Adriatic,  which  was  estab- 
lished to  handle  overseas  traffic,  whereas, 
present  Hungary  is  credited  with  19  such 
stations  and  should  a  customs  station  be 
established  on  every  line  crossing  the  new 
frontiers,  the  number  would  be  increased 
to  over  fifty,  thus  illustrating  the  difficul- 
ties at  present  encountered  in  interstate 
transportation. 

The  chief  railway  stations  formerly  ac- 
credited to  Hungary  but  now  detached,  are : 
Csap,  to  Czechoslovakia — Szatmar,  Nagy- 
karoly,  Nagyvarad  and  Arad  to  Rumania 
• — and  Szabacka  to  Jugoslavia.  These  cen- 
ters are  reported  by  transportation  men  of 
Budapest,  to  be  equipped  with  freight 
yards,  customs  facilities,  warehouses,  water 
supply,  coal  bunkers,  lodging  for  railroad 
employees  changing  duty,  machine  shops, 
etc.  The  establishment  of  the  new  frontier 
stations  cutting  off  these  important  centers 
from  uninterrupted  traffic  brings  the  Hun- 
garian line  to  open  country  at  the  frontier 
without  any  facilities  to  handle  internation- 
al or  local  traffic.  Practically  all  the  new 
frontier  stations  are  poorly  equipped  such 
as  would  be  expected  at  small  unimportant 
interior  towns,  and  they  cannot  meet  the 
necessary  requirements  for  efficient  des- 
patch, and  owing  to  the  low  purchasing 
value  of  the  crown  and  the  general  eco- 
nomic condition  of  the  country,  nothing  of 
importance  in  the  matter  of  equipment  can 
be  done  at  present,  causing  further  delays 
and  insecurity  to  traffic. 

According  to  the  statement  of  the  gov- 
ernment, there  are  621  officials  and  S,40S 
men,  or  a  total  of  6,026  employees  of  the 
1921  personnel  in  excess  of  the  number 
actually  required  by  the  railroads.  These 
employees  are  separately  listed  and  receive 
their  salaries,  amounting  to  79,215,000 
crowns  annually,  from  the  Ministry  of 
Finance. 

The  State  railways  are  under  the  super- 
vision of  the  Ministry  of  Commerce 
through  four  appropriate  bureaux,  namely, 
general  railways,  suburban  lines,  technical 
and  tariff  questions.  The  Royal  Hungarian 
Chief  Supervising  Department  of  the  Min- 
istry of  Commerce  exercises  direct  control 
over  the  railways,  and  as  such  supervises 
the  regulation  and  safety  of  traffic  over 
the  State  and  privately  owned  railways, 
and  controls  the  repairs  and  developments 
that  are  considered  necessary  for  the  gen- 
eral efficiency  of  the  roads ;  also,  acting 
under  the  authority  granted  it  by  the 
Ministry  of  Commerce,  the  department 
judges  on  all  matters  pertaining  to  the  dis- 
cipline of  all  railway  officials  and  em- 
ployees. 

The  management  of  the  Roya!  Hun- 
garian State  Railways  is  governed  by  seven 
directors,  whose  spheres  of  control  and  ac- 
tivities are  segregated  into  as  many  divi- 
sions : 

The  present  condition  of  the  railways 
is  not  at  all  satisfactory,  but  the  Hun- 
garian officials  continually  place  the  blame 
for  the  actual  deplorable  state  on  the  mili- 
tary   forces    in    occupation    from    August 


to  November,  1919,  and  the  substitution 
of  material  reported  to  have  been  either 
carried  away  or  destroyed  by  the  foreign 
military  forces  appears  to  be  a  most  dif- 
ficult proposition,  because  of  the  present 
economic  condition  of  the  country,  and  the 
lack  of  hard  coal  and  iron  ore  mines, 
forests,  oil,  and  other  essential  natural 
resources,  at  one  time  within  the  terri- 
tory of  Hungary.  Now  all  such  material 
must  be  purchased  on  foreign  markets 
while  the  purchasing  value  of  the  crown 
continues  to  remain  very  low.  The  need 
for  repair,  lack  of  cars  and  locomotives, 
and  poor  road-beds  has  brought  about  a 
considerable  reduction  in  the  traffic  of 
the  railways,  and  the  management  has 
been  compelled  to  reduce  the  speed  of  the 
locomotives,  in  order  to  guarantee  the 
safety  to  travel.  Although  indications  of 
improvement  are  reported  nothing  of  im- 
portance is  noticeable  in  this  regard,  but 
regardless  of  the  poor  conditions  of  the 
roads,  the  Hungarians  claim  that  they 
were  the  first  country  in  Central  Europe 
and  the  Balkans,  to  establish  regular  and 
reliable  railway  traffic  after  the  armistice. 
According  to  concrete  data  obtained 
from  various  government  sources,  the 
situation  as  regards  the  present  condition 
of  rolling-stock,  etc.,  is  as  follows : 

On  November  3,  1918,  an  inventory  of 
the  Royal  Hungarian  State  Railways 
showed  the   rolling-stock  to  be : 

Freight    cars    104,757 

Passenger  and  mail  cars  11,923 

Locomotives    4,816 

In  September,  1920,  including  newer 
cars  and  locomotives,  and  after  the  Soviet 
regime,  foreign  military  occupation  and 
detachment  of  territory,  the  inventory 
was  reported  to  have  been  as  follows : 

Freight    cars    26.327 

(Of  the  above  3,521   were  under  repairs) 
Cars  including  foreign  property  42,445 

Locomotives     1,857 

LTnder    repair    845 

Serviceable  locomotives    1,012 

According  to  the  figures  supplied  to  the 
consulate  by  the  government,  1,350  loco- 
motives, 2,700  passenger  coaches  and  36,- 
000  freight  cars  were  taken  by  the  Ru- 
manians after  the  armistice,  including  the 
best  locomotives,  too  heavy  for  use  on  the 
Rumanian  railways,  and  it  is  further  re- 
ported that  these  locomotives  are  now 
lying  idle  in  Rumania,  although  badly 
needed  in  Hungary.  In  connection  with 
the  number  of  freight  cars,  it  should  be 
observed  that  there  are  3,000  box  cars 
now  being  used  as  dwellings  by  those  em- 
ployes of  the  State  Railways  who  were 
ejected  from  the  territories  detached  from 
Hungary,  in  consequence  of  the  peace 
treaty.  These  men  refused  to  take  the  oath 
of  allegiance  to  the  new  government  and, 
so.  were  forced  to  leave  the  territory. 

All  material  used  by  the  State  Railways 
is  purchased  by  the  purchasing  depart- 
ment. However,  should  an  order  exceed 
a    certain    sum,    as    regulated   by    the   ex- 
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■ccutive  directors,  from  time  to  time  special 
liermission  must  be  obtained  from  the 
Ministry  of  Commerce,  before  an  order 
can  be   placed. 

The  tariff  of  the  Hungarian  State  Rail- 
ways is  arranged  so  as  to  follow  a  pro- 
gressive scale,  and  is  based  on  a  100 
kilogram  unit,  and  a  10  kilometer  unit 
by  distance  with  a  minimum  increase  of 
IIX)  per  cent.  Passenger  rates  are  based 
•on  the  myriametric  system  (6.2137  miles) 
by  distance;  there  are  I.,  II.  and  III. 
class  compartments  for  passengers  on 
practically  all  trains.  Owing  to  the  great 
advance  in  the  price  of  material  and  labor 
■during  the  latter  part  of  1921,  the  Hun- 
.garian  State  Railways  were  forced  to  in- 
crease their  passenger  fares  by  100  per 
■cent,  and  freight  rates  from  100  per  cent 
to  1,100  per  cent  beginning  March  20,  last. 

There  are  no  special  agreements  with 
foreign  countries  in  the  strict  sense  of  the 
term,  as  all  interstate  traffic  is  carried  on 
in  conformity  with  the  international  agree- 
ment concluded  at  Berne,  Switzerland. 
Inasmuch  as  direct  goods  shipment  is  ar- 
ranged by  the  interchange  of  cars  between 
lines  an  agreement  has  been  reached  be- 
tween the  members  of  the  German  Rail- 
way Association,  for  the  mutual  co- 
operation on  all  lines.  However,  owing 
to  the  attitude  assumed  by  neighboring 
countries,  traffic  between  these  States  and 
Hungary  is  carried  on  with  difficulty, 
but  it  is  hoped  that  more  friendly  rela- 
tions between  them  will  be  brought  about 
in  the  near  future. 

As  the  low  purchasing  value  of  the 
crown  and  the  general  economic  condition 
of  the  country  will  not  permit  of  large 
purchases  of  material,  the  construction  of 
any  new  lines  in  Hungary  cannot  be 
considered  for  sometime  to  come.  How- 
e\  er,  inasmuch  as  the  Hungarian  coal 
mines  are  unable  to  supply  the  necessary 
amount  of  coal,  even  of  inferior  quality, 
it  is  planned  by  the  State  Railways  to 
endeavor  to  make  use  of  all  the  energy 
resources  of  the  country  for  the  electri- 
fication of  the  railways.  A  trial  electri- 
fication of  IS  kilometers  (9  miles)  has 
been  under  consideration,  and  it  is  re- 
ported  that   work   will  begin   soon. 

In  order  further  to  reduce  expenses, 
the  authorities  are  considering  plans  for 
reorganization  in  an  endeavor  to  reduce 
the  number  of  employes  without  a  reduc- 
tion in  the  general  efficiency  of  the  roads. 

Czechoslovakia 

The  Republic  of  Czechoslovakia  in 
1920  was  served  by  13,690  kilometers  of 
railway  lines.  In  1921  there  were  14.030 
kilometers  in  use.  including  State  and 
privately  owned  lines. 

In  the  years  immediately  preceding  the 
war  96,000,000  passengers  and  57,000,000 
tons  of  freight  were  carried  annually  on 
the  main  lines  of  railways  in  what  is  now 
the  Czechoslovak  Republic,  the  receipts 
from  this  traffic  amounting  to  588,000.000 
crowns.      In    1920    146,000,000    passengers 


and  46,000,000  tons  of  freight  were  hauled, 
the  receipts  therefrom  amounting  to  al- 
most 3,000,(XX),(X)0  crown.s. 

The  year  1921  witnessed  a  consistent 
growth  in  passenger  traffic,  over  159,000,- 
000  having  been  carried ;  but  freight  ton- 
nage fell  off  to  slightly  over  43,000,000 
tons,  the  gross  receipts  for  that  year  hav- 
ing been  3,873,499,000  crowns.  It  will  be 
noted  that  while  there  has  been  a  sub- 
stantial increase  in  passenger  traffic,  as 
compared  with  pre-war  years,  the  freight 
tonnage  is  considerable  lower.  It  is  ex- 
pected that  this  condition  will  continue  in 
1922,  since  the  passengers  carried  in  the 
first  six  months  of  this  year  numbered 
over  80,000,000,  while  the  freight  traffic 
will  probably  amount  to  only  about  70  per 
cent  of  the  pre-war  tonnage. 

Freight  and  passenger  rates  on  the  rail- 
ways of  Czechoslovakia  are  among  the 
highest  in  Europe,  it  being  computed  that 
they  are  thirteen  times  greater  than  those 
in  Germany.  There  has  been  considerable 
agitation  for  a  reduction,  although  the 
officials  point  out  that  the  present  basis 
of  rates  is  the  reason  for  their  administra- 
tion showing  a  surplus,  as  against  the  de- 
ficit  constantly  piling  up   in   Germany. 


Report   of   French    Commission   on   Air 
and  Vacuum  Brakes 

Early  this  year  the  French  Minister  of 
Public  Works  appointed  a  commission  to 
examine  and  recommend  for  adoption  the 
type  of  brake  considered  most  suitable  for 
use  on  French  freight  cars.  The  West- 
inghouse,  Clayton-Hardy,  and  Lipkowski 
were  examined.  An  extract  from  the  re- 
port of  this  commission  follows  : 

Considering  that  the  Clayton-Hardy 
vacuum  brake  has  been  shown  to  be  the 
most  apt  of  the  three  for  descending  long 
and  steep  grades ;  that  the  Westinghouse 
brake — supplemented,  for  the  purpose 
by  a  number  of  retaining  valves — insures 
the  descent  under  conditions  of  security 
which  are  sufficient ;  that  the  Lipkowski 
brake  equipped  with  the  control  and  re- 
taining valve  assures  the  descent  also  under 
conditions  of  safety  which  are  considered 
sufficient ; 

Considering  that  for  tests  on  the  level 
the  three  sj'stems  have  given  results  that 
are  satisfactory  and  comparable,  one  with 
the  other,  with  regard  to  stopping  dis- 
tances, with  a  slight  superiority  in  favor 
of  the  vacuum  brake  ; 

Considering  that  in  the  course  of  these 
same  tests  the  Westinghouse  brake,  which 
has  back  of  it  long  practical  experience 
in  America,  is  the  one  which  has  given  the 
least  abrupt  reactions  and  that  it  permits 
the  braking  of  the  train  in  a  satisfactory 
manner ;  that,  on  the  contrary,  the  other 
two  systems,  and  especially  the  Lipkowski 
brake,  have  given  a  certain  number  of 
very  abrupt  reactions  which  might  present 
a  serious  inconvenience  on  freight  trains ; 

Considering    that    the    adoption    of    the 


Clayton- Hardy  brake  for  braking  freight 
trains  would  involve  the  adoption  of  the 
same  system  for  the  braking  of  passenger 
trains ;  and  further  considering  that  the 
abolition  of  the  air-brake  apparatus,  which 
is  now  used  on  a  very  large  number  of 
slow  small  cars,  would  result  in  a  very 
great  increase  in  expenditures,  without 
counting  the  serious  operating  disturbance 
which  this  transformation  would  cau.se 
during  the  transitory  period ;  that,  further- 
more, the  Qayton-Hardy  apparatus,  which 
is  heavier  and  more  cumber.some  than  the 
other  two  systems,  would  present  the  in- 
convriiicncc  of  sensibly  increasing  the  dead 
weight  of  all  vehicles;  that  under  these 
conditions  the  adoption  of  that  system 
would  not  be  justified  unless,  contrary  to 
what  was  brought  out  by  the  tests,  it  was 
shown  to  be  markedly  superior  to  the  other 
two  systems ; 

Considering  that  the  Lipkowski  brake 
has  up  to  the  present  time  been  subject 
only  to  a  limited  ntmiber  of  tests  and  has 
not  been  tried  out  in  actual  practice;  that 
even  in  the  course  of  the  tests  various 
modifications  and  improvements  were  made 
on  the  system,  and  that  it  is  still  in  the 
course  of  evolution  and  can  not  be  con- 
sidered as  having  reached  its  final  form : 

It  is  the  unanimous  opinion  of  the  11 
members  of  the  commission  that — 

It  seems  advisable  to  give  the  prefer- 
ence to  the  Westinghouse  brake,  with  only 
one  main  pipe  characterized  by  the  use  ot 
the  special  triple  valve  and  by  the  addi- 
tion of  a  coupling  permitting  the  temporary 
adaptation,  for  the  descent  of  very  heavy 
trains  on  steep  grades,  of  the  ordinary 
retaining  valve: 

That  it  seems  advisable  to  the  French 
Government  to  propose  to  allied  nations 
and  to  countries  adhering  to  the  protocol 
of  Berne  of  May,  1907,  the  adoption  of 
this  brake. 

It  is  understood  that  the  choice  of  the 
Westinghouse  brake  does  not  necessarily 
involve  its  exclusive  adoption  and  that  it 
will  be  possible  to  adopt  in  the  future  any 
other  equivalent  air-braking  system  which 
may  be  used  in  conjunction  with  it  in  any 
proportion. 

Commercial  Attache  Chester  Lloyd 
Jones  at  Paris  reports  that  the  recommen- 
dation of  the  commission  rests  in  the  hands 
of  the  Conseil  Superieur  des  Chemins  de 
Fer,  which  is  supposed  to  meet  in  the  near 
future. 


Few  Wood  Mail  Cars  in  Service 

According  to  a  statement  of  the  Post 
Office  Department,  there  are  1,087  railway 
post  office  cars  in  service,  only  four  of 
which  are  of  all  wood  construction.  Of 
the  balance,  862  are  all  steel,  154  have 
steel  underframes  and  67  are  steel  reen- 
forced. 

Of  the  4,074  "combination"  cars  in  use 
only  382  are  all  wood,  while  of  the  bal- 
ance 1,104  are  all  steel,  641  have  steel  lui- 
derframes,  and   1,947  are  steel  reenforced. 
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Mechanical  Couplers  on  the  Railways  of  India 

Railway  Department  of  the  Govei-nment  Has  Under  Consideration  the 
Possibility  of  Their  Introduction  on  the  Broad  Gauge  Roads  There. 

By  Our  India  Correspondent 


Referring  to  the  item  that  appeared  on 
page  210  of  the  August,  1922,  issue  of 
Railway  and  Locomotive  Engineering 
relative  to  the  introduction  of  M.  C.  B. 
type  couplers  on  certain  cars  sent  to 
India,  it  is  interesting  to  note  that  al- 
though the  reference  is  correct  inasmuch 
as  such  cars  are  used  on  the  Bombay 
r.ack   Bay   Reclamation   and   are   equipped 


vide  for  rapid  coupling  and  uncoupling. 
One  of  these  construction  trains  is  shown 
in  Fig.  1. 

The  note,  however,  gives  an  opportunity 
to  call  attention  to  the  question  which  is 
now  before  the  Railway  Department  of 
the  Government  of  India,  viz.,  the  adop- 
tion of  central  mechanical  couplers  of  the 
M.  C.  B.  type  in  replacement  of  the  pres- 


CONSTRl^CTIOX    TR.MN    0\    BOMB.W    DF.\'ELOPMENT    FITTED    WITH 
M.   C.    I!.   COUPLERS 


with  mechanical  couplers,  it  is  premature 
to  say  that  these  are  fore-runners  of  a 
change  on  the  main  line  railways.  The 
cars  under  notice  are  used  for  the  special 


ent  buffers  and  screw  couplings.  Whereas, 
20  years  ago  with  loads  of  some  500  or 
6G0  tons  behind  the  tender  and  with  the 
easy   manipulation   required   by   the   traffic 


work  of  dumping  earth  into  that   part  of      dopartment.  it  was  quite  possible  to  handle 


tion  has  arisen  as  to  whether  some  better 
appliance  should  not  be  used  for  coupling 
the   vehicles. 

The  railway  which  has  taken  the  lead, 
in  this  matter  is  the  Great  Indian  Penin- 
sula. Figure  2  shows  a  train  of  their  cars- 
which  have  been  fitted  experimentally 
with  M.  C.  B.  couplers,  to  demonstrate- 
the  advantages  that  would  accrue  if  such, 
a  device  is  generally  adopted. 

The  Indian  broad  gauge  railways  ex- 
tend over  16,000  miles  of  track.  There 
are  6  large  Administrations  including  the 
State,  and  these  own  among  them  some 
6,000  locomotives,  14,000  passenger  and 
150,000  goods  vehicles.  All  this  stock  has 
so  far  been  fitted  with  spring  buffers  and. 
wrought  iron  drawgear  with  screw  cou- 
plings. In  recent  years  high  tensile  steel 
has  replaced  iron  in  many  cases,  but  mani- 
festly the  strength  of  the  couplings  must 
be  considered  that  of  the  weakest  until 
such  time  as  all  vehicles  are  equipped  with, 
something  stronger.  It  is  estimated  that 
to  strengthen  up  the  drawgear,  replace 
with  high  tensile  steel  details  and  general- 
ly improve  the  present  coupling  and  buffing, 
arrangements  to  meet  the  wants  of  trains 
of  3.000  tons  behind  the  tender  will  cost 
$45,000,000,00,  whereas,  to  equip  the  whole 
stock  with  couplers  of  M.  C.  B.  type  in 
replacement  of  the  present  buffers  and 
screw  couplings,  the  total  capital  expendi- 


?.000   T().\    TR.MX,    \'IF.\V 


FROM    REAR    TO    SHOW    10-TON    CAIiOOSE. 
CONTINUOUS    BRAKES 


TRAIN    THROUGHOUT    FITTED    WITH 


the  Back  Bay  which  is  to  be  reclaimed, 
and  as  they  had  to  be  built  with  very 
low  underframes  to  enable  the  side  tips 
to  clear  the  5  ft.  6  in.  gauge,  centra!  auto- 
matic mechanical  couplers  were  used  to 
meet   difficulties    in    design   and   also    pro- 


the  trains  equipped  with  screw  couplings 
and  buffers,  now  with  loads  approximat- 
ing 2,000  tons  and  with  schedules  quickened 
up  to  meet  increasing  demands  of  traffic, 
and  further  the  equipment  of  freight 
trains    with    continuous    brakes,   the   ques- 


ture  necessary  would  be  only  about  $20,- 
000,000.00.  The  advocates  therefore  claim 
that  this  latter  is  by  far  the  better  pro- 
cedure to  adopt,  for  it  would  not  only  se- 
cure a  stronger  coupling  but  one  which 
has  many  mechanical  advantages  in  safety  - 
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of  operation,  manipulation,  etc.  rurther, 
closer  coupled  trains  would  be  automatical- 
ly secured  suitable  for  operation  with  con- 
tinuous brakes  by  the  mere  fact  of  pushing 
the  vehicles  together.  Figure  3  shows  the 
l)resi.nt  method  of  coupling  in  India.  It 
has  Ix-.ii  ascertained  that  to  couple,  with 
arrantiements  in  the  best  of  condition,  the 
average  time  taken  by  a  coupling-man   is 


FIG.    3.     SHOWING    NATIVE    SWITCHMAN 

ATTACHING     SCREW      COVPLING     ONTO 

HOOK,      TIGHTENING      COUPLING,      AND 

LEAVING   VEHICLES 

30  seconds  per  coupling — with  a  train  of 
60  vehicles  30  minutes  must  be  allowed 
as  the  minimum  for  coupling  or  un- 
coupling the  vehicles.  With  mechanical  or 
M.  C.  B.  type  couplers,  the  connection 
would  be  made  practically  instantaneous 
and  the  only  woric  necessary  would  be  to 
couple  up  the  brake  pipes,  which  experi- 
ments have  shown  can  be  performed  in 
about  10  minutes. 

\\'e  understand  that  the  Committee  of 
Locomotive  and  Carriage  Superintendents, 
who  are  the  mechanical  advisers  to  the 
Indian     Railwav     Conference    .Association. 


have  already  expressed  their  opinion  in 
favor  of  the  adoption  of  mechanical  auto- 
matic couplers  and  the  method  of  apply- 
ing ihem  they  suggest  might  be  similar  to 
that  which  has  been  adopted  in  .\ustralia, 
tlio  couplers  'xMUg  placed  below  the  pres- 


I)erior  Constructive  features  of  modern 
railway  equipment.  In  the  book  are  com- 
bined a  catalog,  instructive  book  and  main- 
tenance stories  from  the  technical  press. 
The  second  book,  S.  P.  1655,  is  a  20 
page    publication    entitled    "Electric    Rail- 
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cnt  drawgear,  as  shown  in  the  illustra- 
tions, figures  4  and  5.  During  the  transi- 
tion period  they  can  be  used  when  two 
litted  vehicles  become  adjacent,  but  when 
a  fitted  wagon  is  brought  up  against  a 
vehicle    equipped    witli    the    ordinary    Eu- 


Double  Truck  Car,  the  Safety  Car  and  the 
Trolley  Bus  are  the  three  leading  topics 
discussed  with  pictures  portraying  the  ac- 
tual operation  and  installation  of  each 
type  in  the  United  States  and  Canada  ac- 
companying each  discussion.    It  is  the  pur- 


r.pcan  attachments,  the  couplers  remain 
"Ut  of  action  and  below  the  drawhooks 
and  couplings. 

The  Railway  Board  have  now  deputed 
.in  oflficer  to  thoroughly  examine  the  ques- 
tion, prepare  estimate.*  and  also  to  secure 
ixperience  in  the  U.  S.  A.  It  appears 
therefore  probable  that  it  cannot  be  long 
before  the  Indian  broad  gauge  railways 
have  meclianical  couplers  in  general  op- 
rration. 


New  Publications  on  Railway  Subjects 
Issued  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company. 

Suggestive  ideas  on  the  solution  of  two 
important  problems  confronting  the  elec- 
tric railway  oix-rator.  maintenance  of 
equipment  and  proper  application  of  trans- 
portation methods,  arc  offered  in  two  at- 
tractive publications  issued  by  the  \\  est- 
inghouse  Electric  &  Manufacturing  Com- 
f.any.   East   Pittsburgh,  Pa. 

The  first  book — Electric  Railway  Equip- 
ment— Helpful  Hints  on  its  maintenance — 
S.  P.  1656,  contains  112  pages  and  is  the 
first  edition  of  what  will  evidently  be  an 
encyclopedia  of  operation  and  maintenance 
of  equipment.  It  gives  the  electric  rail- 
way operator  or  the  man  directly  in 
charge  of  maintenance  a  ready  reference 
on  maintenance  practice.  Combined  with 
this  information  are  illustrated  pages 
showing   a   clear,   concise   manner   the   sn- 


way  Transportation."  The  Light  Weight 
pose  of  this  book  to  show  the  merits  of 
each  mode  of  transportation  and  the  spe- 
cial field  of  service  for  which  each  is  best 
adapted. 

Because  of  the  unusual  interest  and  ac- 
tivity of  railroads  in  heavy  traction  elec- 
trification, this  company  has  also  had 
reprinted  an  article  on  the  "Advantages 
of  Railroad  Electrification,"  by  Mr.  R.  J. 
O'Brien,  that  appeared  recently  in  the 
technical  press.  The  publication  is  known 
as  reprint  No.  128.  In  answer  to  the 
questions,  "Why  electrify?"  and  "What 
are  the  advantages  of  electrification?" 
statistics  and  data  acquired  from  actual 
operating  records  on  both  steatn  and  elec- 
tric roads  serve  as  a  means  of  compar- 
ing the  two  methods  of  operation.  These 
statistics  touch  on  fuel  consumption, 
maintenance  costs,  schedule  possible  un- 
der existing  modes  of  transportation,  and 
other  subjects  of  importance.  The  feasi- 
bility of  electric  operation  in  tunnels,  on 
heav}'  mountain  grades,  in  congested 
freight  yards,  or  in  heavy  interurban  traf- 
fic are  also  clearly  set  forth. 

In  order  to  acquaint  the  industrial  gear 
user  with  the  advantages  of  Micarta 
gears,  the  company  issued  a  20  page  book- 
let. Folder  4506,  entitled  "Salient  Facts 
on  Silent  Gears."  The  booklet  describes 
the  advantages  of  the  use  of  Micarta  gears 
and  pinions  and  gives  photographs  and 
data  describing  some  of  their  applications. 
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Railroad  Equipment  Notes 


Locomotives 

The  Oliver  Iron  Mining  Company  may 
purchase    10   switching  locomotives. 

The  Grand  Trunk  is  inquiring  for  10 
Mountain  type  and  10  Sante  Fe  type  lo- 
comotives. 

The  Montour  Railroad  has  ordered  4 
Mikado  type  locomotives  from  the  Amer- 
ican   Locomotive   Company. 

The  Pere  Marquette  has  ordered  20 
switching  locomotives  from  the  American 
Locomotive    Company. 

The  Western  Pacific  has  ordered  6 
Mikado  type  locomotives  from  the  Amer- 
ican Locomotive  Company. 

The  American  Woolen  Company,  Bos- 
ton, Mass.,  has  ordered  one  4-wheel 
switching  locomotive  from  the  American 
Locomotive  Company. 

The  Permsylvania-Ohio  Electric  Com- 
pany, Youngstown,  Ohio,  has  ordered  one- 
4-wheel  switching  locomotives  from  the 
American  Locomotive  Company. 

The  New  York,  New  Haven  &  Hart- 
ford has  ordered  12  electric  locomotives 
from  the  Westinghouse  Electric  &  Man- 
ufacturing  Company. 

The  Mexican  Railway  Companj',  Ltd., 
has  ordered  10  electric  locomotives. 
These  locomotives  will  be  constructed  and 
equipped  jointly  by  the  General  Electric 
Company  and  the  American  Locomotive 
Company. 

The  Erie  Railroad  has  placed  an  order 
with  the  Standard  Tank  Car  Company 
for   92   locomotive   boilers. 

The  Philadelphia  &  Reading  will  con- 
struct five  Pacific  type  locomotives  at  its 
Reading  shops. 

The  Southern  Pacific  Company  has 
ordered  nine  Pacific  type  locomotives  for 
its  Texas  Lines  from  the  Baldwin  Loco- 
motive  Works. 

The  Chesapeake  &  Ohio  has  placed  an 
order  with  the  American  Locomotive 
Company  for  6  Pacific  type  and  2  Moun- 
tain type  locomotives. 

The  Toledo  Terminal  is  reported  to 
have  placed  an  order  with  the  American 
Locomotive  Company  for  2  locomotives 
of  the  Consolidation  type  and  and  1  6- 
wheel    switching    locomotive. 

The  Fruit  Growers'  Express  Company 
has  placed  an  order  with  the  American 
Locomotive  Company  for  one  four-wheel 
switching  locomotive. 

The  Chicago  Milwaukee  &  St.  Paul 
has  purchased  50  Mikado  type  locomotives 
from    the    Baldwin    Locomotive    Works. 

The  Richmond  Fredericksburg  S: 
Potomac  has  ordered  1,  8-wheel  switching 
locomotive  and  1,  6-wheel  switching  loco- 
motive from  the  American  Locomotive 
Company. 

The  Aluminum  Company  of  .America 
is  inquiring  for  2,  8-wheeI  switching  loco- 
motives. 

The  Seaboard   -Air  Line  has  ordered   1 


locomotive  from  the  American  Locomotive 
Company.  It  has  also  ordered  1  locomo- 
tive from  the  Baldwin  Locomotive  Works 
and   1   from  the  Lima  Locomotive  Works. 

The  Central  of  New  Jersey  has  ordered 
10  Mikado  type  locomotives  from  the 
American  Locomotive  Company.  This 
company  is  now  inquiring  for  4  Pacific 
type  locomotives. 

The  Illinois  Central  has  ordered  85 
Mikado  type  locomotives  from  the  Lima 
Locomotive  Works.  It  is  expected  that 
this  road  vrill  place  an  order  soon  for 
some    additional    locomotives. 

The  Georgia  Railroad  is  inquiring  for 
5   locomotives. 

The  Delaware  &  Hudson  is  inquiring 
for    1   locomotive. 

The  Lehigh  Valley  is  inquiring  for  30 
locomotive  tenders. 

The   Colorado  Midland   is  inquiring  for 

1  Mikado   type  locomotive. 

The  Chicago,  Burlington  &  Quincy  is 
inquiring  for  50  Mikado  type  locomotives 
and   10  Santa  Fe  type  engines. 

The  Central  of  New  Jersey,  has  ordered 
5  Pacific  type  locomotives  from  the  Bald- 
win Locomotive  Works.  This  company 
is  now  inquiring  for  10,  8-wheel  switch- 
ing engines. 

The  Boston  &  .'Mbany  R.  R.  is  reported 
to   inquiring   for  additional  motive  power. 

The  Central  Railroad  of  New  Jersey, 
previously  reported  as  having  purchased 
two  Mikado  type  locomotives  from  the 
American  Locomotive  Co.,  is  reported  to 
have   increased   this   order   to  ten. 

Tlie  Fonda,  Johnstown  &  Gloversville 
is  inquiring  for  1,  8-wheel  switching  loco- 
motive. 

The  Duluth  &  Iron  Range  has  ordered 
3  Mikado  type  locomotives  from  the  Bald- 
win  Locomotive   Works. 

The  Calumet  &  Arizona  Mining  Com- 
pany is  inquiring  for  3,  6-wheel  switching 
locomotives. 

The  Chicago,  Milwaukee  &  St.  Paul  has 
ordered  50  Mikado  type  locomotive  from 
the    Baldwin   Locomotive  Works. 

The  Wisconsin  &  Michigan  has  ordered 

2  4-6-0  type  locomotives  from  the  Bald- 
win  Locomotive   Works. 

The  Delaware.  La  ka wanna  &  Western 
has  ordered  5  Pacific  type  locomotives 
from  the   .\merican  Locomotive  Company. 

The  Pittsburgh  Steel  Company  has  or- 
dered 1  switching  locomotive  from  the 
P.aldwin  Locomotive   Works. 

The  Toledo,  St.  Louis  &  Western  has 
ordered  2  switching  locomotives  from  the 
Baldwin  Locomotive  Works. 

The  Detroit  &  Toledo  Shore  Line  has 
ordered  2  switching  locomotives  from  the 
Baldwin   Locomotive  Works. 


Freight    Cars 

The  Mississippi  Central  is  inquiring  for 
from   100  to  200  flat   cars. 


The  Cornwall  Railroad  is  inquiring  for" 
40  ore  cars  of  50-tons'  capacity. 

The  General  Electric  Company  is  in- 
quiring for  2  tank  cars  of  10,000  gal., 
capacity. 

The  Charlestown  &  Western  Carolina 
has  ordered  100  single  sheathed  box  cars 
of  40  tons'  capacity  from  the  Standard 
Tank   Car  Company. 

The  Beacon  Oil  Company,  Boston, 
Mass.,  has  ordered  50  tank  cars  of  8,000' 
gal.  capacity  from  the  American  Car  &. 
Foundry  Company. 

The  Pennsylvania  Salt  Manufacturing 
Company,  Philadelphia,  Pa.,  has  placed 
an  order  with  the  General  American  Car 
Company  for  3  flat  cars  of  30-tons'  capac- 
ity. 

The  Minneapolis.  St.  Paul  &  Salt  Ste. 
Marie  has  ordered  50O  box  cars  and  250 
gondola  cars  from  the  Pullman  Company 
and  500  box  cars  from  the  American  Car 
&  Foundry  Co. 

The  St.  Louis  South  Western  is  inquir- 
ing for  500  double  sheathed  box  cars  of 
40  tons'  capacity,  500  automobile  cars  of 
40-tons'  capacity.  The  company  is  also- 
inquiring  for  200  ballast  cars  of  50-tons' 
capacity. 

The  Chicago  &  North  Western  is  in- 
quiring for  800  steel  ore  cars  of  50-tons'" 
capacity,    from    the    Pullman    Company. 

The  Western  Pacific  is  inquiring  for 
800  general  service  gondola  cars  and  1,000' 
to  1,500  stock  cars.  This  equipment,  it 
is  reported,  is  to  be  used  by  the  Denver 
&  Rio  Grande  Western. 

The  Union  Tank  Line  is  reported  to- 
be  in  the  market  for  500  to  2,000  tank 
cars. 

The  Union  Pacific  is  reported  to  be 
contemplating  the  purchase  of  5,000' 
refrigerator  cars  for  the  Pacific  Fruit  Ex- 
press Company. 

The  L^nited  States  Fuel  Company  is  in- 
the  market  for  211  coal  cars  for  its 
Clinton,  Ind.,  mine,  and  100  for  its- 
Vermillion  mine  at  Westfield,  111. 

The  Cornwall  Railroad  is  in  the  mar- 
ket for  50  ore  cars. 

The  Charleston  &  Western  Caroling. 
Railway  is  reported  to  have  placed  an- 
order  with  the  Standard  Tank  Car  Com- 
pany for   100  single  sheathed  box  cars. 

The  Live  Poultry  Transportation  Com- 
pany will  build  in  its  own  shops  about 
100  chicken  cars. 

The  General  .•\merican  Tank  Car 
Corporation  will  build  1,000  tank  cars  for 
rental  purposes. 

The  Tennessee  Coal  &  Iron  is  reported' 
to  have  placed  an  order  with  the  Chicka- 
saw Shipbuilding  &  Car  Co.  for  195  mis- 
cellaneous  cars. 

Baltimore  &  Ohio  is  inquiring  for  2,000 
hnnper  cars  of  50-  to  70-tons'  capacity,  and" 
1,000  low  side  gondola  cars. 

The  Ulen  Contracting  Corporation  120* 
Broadway,  New  York  City,  N.  Y.,  is  in- 
quiring for  35  flat  cars. 

The  Union   Pacific  has  placed  an   order 
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with  the  American  Car  &  Foundry  Com- 
pany  for   100  tank  cars. 

The  Central  Railroad  of  Brazil  is  in- 
quiring through  the  car  builders  of  this 
country  for  prices  on  200  box  cars  and 
200  gondola  cars. 

The  Great  Southern  Refining  Company, 
Lexington,  Ky.,  is  inquiring  for  about  80 
tank  cars  of  from  6,000  to  10,000  gal. 
capacity. 

The  East  Jersey  Railroad  &  Terminal 
Company  has  placed  an  order  with  the 
American  Car  &  Foundry  Company  for 
36  50-ton  tank  cars  of  10,000  gal.  capac- 
ity. 

Watson  Robb  &  Company  has  purchased 
13  service  box  cars  from  the  Canadian 
Car  &  Foundry  Company  which  they  have 
converted  into  two  office  cars  five  bunk 
cars,  two  cook  cars  and  four  service  din- 
ing cars. 

The  Chicago  &  Rock  Island  &  Pacific 
has  ordered  500  box  cars  from  the  West- 
ern Steel  Car  &  Foundry  Company  and 
500  Gondolas  cars  from  American  Car  & 
Foundr)-  Company.  This  company  is  now 
inquiring  for  additional  1.500  cars.  They 
are   now   preparing   specifications. 

The  Pittsburgh  Steel  Company  is  in- 
quiring for  25  gondola  cars. 

The  Southern  Pacific  contemplates  buy- 
ing from  500  to  2,000  SO-ton  tank  cars  of 
10,000  gal.  capacity. 

The  Detroit,  Toledo  &  Ironton  Rail- 
road is  inquiring  for  500  box  cars  of  50- 
tons'  capacity  and  500  hopper  cars  of  55- 
tons'  capacity. 

The  Chicago,  Milwaukee  &  St.  Paul,  is 
inquiring  for  3,000  gondola  cars.  1,500  box 
cars  and  500  automobile  cars,  and  is  also 
considering  the  purchase  of  7.000  gondola 
cars  of  50-tons'  capacity  and  3.000  box 
cars  of  40-tons'  capacity-. 

The  Louisville  &  Nashville  is  reported 
as  inquiring  for  2.000  steel  hopper  cars  ot 
55-tons'  capacity  and  1,000  box  cars  of  50- 
tons'  capacity,  has  ordered  2,100  hopper 
cars  from  the  American  Car  &  Foundry 
Company  and  has  ordered  box  cars  each 
from  the  Chickasaw  Shipbuilding  Com- 
pany and  the  Mt.  Vernon  Car  Manufac- 
turing Company. 

The  Louisville  &  Nashville  is  inquiring 
for  bids  for  the  repairing  of  250  hopper 
cars. 

The  Pennsylvania  Equipment  Co.. 
dealers  in  second-hand  machinery  are  in- 
quiring for  100  second-hand,  50-ton,  all 
steel,  self-clearing  hopper  cars  and  100 
flat  bottom  gondola   cars. 

The  Canadian  National  Railways  are  re- 
ported to  be  contemplating  the  purchase 
of  about  6,000  freight  cars. 

The  Pacific  Fruit  Express  contemplates 
asking  for  bids  soon  for  about  5.000 
refrigerator  cars. 

The  Atlanta  &  West  Point  and  West- 
ern Railway  of  Alabama  are  inquiring  for 
150  hopper  cars  of  50-tons'  capacity. 

The  Gulf  Refining  Company.  Pitts- 
burgh. Pa.,  has  ordered  150  tank  cars  from 
the  Standard  Steel   Car   Company. 


Passenger    Cars 

The  Central  R.  R.  of  New  Jersey  has 
placed  orders  for  25  coaches  with  the 
.\merican  Car  &  Foundry  Company  and 
also  25  coaches  with  tlie  Standard  Steel 
Car  Company. 

The  Pennsylvania  has  ordered  3  gaso- 
line motor  cars  from  the  J.  G.  Brill  Com- 
pany. These  cars  are  to  be  used  on  the 
Smyrna  branch,  and  the  Bustleton 
branch. 

The  Central  of  Brazil  contemplates 
buying  in  the  near  future  from  50  to  100 
cars  of  various  types  for  passenger 
service. 

The  National  Railways  of  Mexico  are 
in  the  market  for  10  steel  mail  cars,  40  ft. 
long. 

The  Chicago  &  Northwestern  has 
placed  an  order  with  the  American  Car 
&  Foundry  Co.  for  40  coaches  and  10  bag- 
gage cars. 

The  Atchison,  Topeka  &  Santa  Fe.,  is 
said  to  be  considering  the  purchase  of 
two  dining  cars. 

The  Pennsylvania  Equipment  Co..  of 
Norwood.  Pa.,  dealers  in  second-hand 
machinery  are  in  the  market  for  two  cafe- 
observation  cars. 

The  New  York  Central  is  said  to  have 
asked  bids  on  35  steel  passenger  coaches, 
two  steel  dining  cars,  five  steel  combina- 
tion passenger  and  baggage  cars,  ten 
steel  baggage  cars,  and  ten  steel  passenger 
cars. 

The  Atlanta  &  West  Point  is  inquiring 
for  two  70-ft.  steel  baggage  cars. 

The  Chicago,  Rock  Island  &  Pacific 
has  ordered  50,  70-ft.  steel  suburban  cars 
from  the  Standard  Steel  Car  Company. 
The  Alabama,  Tennessee  &  Northern 
R.  R.  is  reported  to  be  inquiring  for  sev- 
eral   gasoline  motor   rail    cars. 

The  Long  Island  is  inquiring  for  40 
motor  passenger  cars  and  10  trailers,  and 
is  also  inquiring  for  ten  steam  passenger 
cars  and  20  trailers. 

The  Maine  Central  R.  R.  is  reported  to 
have  placed  an  order  with  the  Standard 
Steel    Car   Co.    for   seven   baggage   cars. 

The  Pennsylvania  R.  R.  is  reported  to 
be  inquiring  for  additional  passenger 
equipment. 


The  Louisville  &  Nashville  will  expend 
about  $250,000  for  new  locomotive  and 
car  repair  shops  with  equipment  at  Lee- 
wood,  Tenn. 

The  Missouri  Pacific  is  reported  to  havi 
plans  under  way  for  new  machine  repair 
shops   at   Wichita,   Kans. 

The  Kansas  City  Southern  has  plans 
for  the  construction  of  new  locomotive 
and  car  shops  at  Pittsburg,  Kans. 

The  Tennessee  Central  has  plans  under 
way  for  rebuilding  the  locomotive  and  car 
repair  shops  at  Nashville,  Tenn.,  that 
were   recently   destroyed  by   fire. 

The  Pennsylvania  Railroad  is  reported 
to  have  awarded  contract  to  John  T. 
Pettyjohn  of  Lynchburg,  Va.,  for  the 
construction  of  the  superstructure  of  its 
five-stall  engine  house,  crew  restroom  and 
oil  house  at  Hagerstown,  Md.  This  car- 
rier is  also  preparing  plans  for  the  con- 
struction of  a  one-story  engine  and  round- 
house, including  turntable,  water  tower, 
coaling  station  and  handling  equipment  at 
Detroit,  Mich. 

The  Galveston  Harrisburg  &  San  An- 
tonio Ry..  operated  by  the  Southern 
Pacific  Co..  has  prepared  plans  for  the 
construction  of  a  new  repair  plant  at  El 
Paso.  Tex.,  including  a  one-story  locomo- 
tive erecting  shop,  an  addition  to  its 
present  engine  house  and  shop,  a  store- 
house and  other  buildings. 

The  Chicago,  Indianapolis  &  Louisville 
will  erect  a  one-story  frame  shop  at  La- 
fayette, Ind.,  which  will  cost  approximate- 
ly $8,000. 

The  Union  Pacific's  new  terminal  facili- 
ties at  Los  Angeles,  Calif.,  will  include 
an  engine  house,  locomotive  shops,  car  and 
coach  shops,  and  a  coach  yard. 

The  Bangor  and  Aroostook  is  planning 
for  the  rebuilding  of  the  repair  shops  at 
Houlton.  Me.,  that  were  recently  destroyed 
bv  fire. 


Buildings,  Structures,  Etc. 

The  Gulf  Coast  Line  will  construct  a 
six-stall  concrete  roundhouse  at  Browns- 
ville. Tex.,  at  a  cost  of  about  $50,000. 

The  Baltimore  &  Ohio  has  plans  un- 
der way  for  the  construction  of  additions 
to  the  car  and  locomotive  repair  shops  at 
Garrett,  Ind.  Including  the  equipment, 
it  is  estimated  that  the  cost  of  these  im- 
provements   will    be    about    $500,000. 

The  Texas  &  Pacific  has  plans  under- 
way for  extension  of  its  roundhouse  at 
El  Paso.  Texas. 

The  Michigan  Central  has  called  for 
bids  for  the  construction  of  a  new  car 
repair  shop.  30  x  200  to  be  erected  at 
Niles,   Mich. 


New    Freight    Cars    for    the    Southern 
Pacific 

The  immediate  construction  of  7,000 
freight  cars,  to  cost  more  than  $8,000,000, 
has  just  been  authorized  by  the  executive 
committee  of  the  Southern  Pacific  Com- 
pany. This  new  equipment,  which  will  be 
delivered  during  1923,  does  not  include 
refrigerator  cars  for  handling  perishables, 
as  the  company's  supply  of  refrigerators 
is  provided  by  the  Pacific  Fruit  Express 
Company,  in  which  the  Southern  Pacific 
owns  a  one-half  interest.  The  new  equip- 
ment program  of  the  Pacific  Fruit  Ex- 
press, soon  to  be  announced,  will  add  a 
substantial  number  of  refrigerators  to  the 
21,598  it  now  owns.  Plans  for  the  con- 
struction of  the  new  cars  for  the  Southern 
Pacific  are  nearing  completion  and  it  is 
expected  that  a  large  proportion  of  the 
cars  will  be  built  on  the  Pacific  Coast 
with  Pacific  Coast  materials  and  labor. 
The  new  cars  will  be  of  the  most  modern 
design.  The  total  number  of  cars  owned 
by  the  Southern  Pacific  Company  at 
present  is  more  than  58,000. 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


December,  1922 


Items  of  Personal  Interest 


Alonzo  G.  Trumbull  has  been  appointed 
chief  mechanical  engineer  of  the  Erie. 

J.  E.  O'Brien  has  been  appointed  man- 
ager of  the  mechanical  department  of  the 
Seaboard  Air  Line. 

Ralph  Wilson  has  been  appointed  ma- 
chine shop  foreman  of  the  Atchison,  To- 
peka  &  Santa  Fe  at  Richmond,  Calif. 

W.  B.  Whitsitt  has  been  appointed  as- 
sistant mechanical  engineer  of  the  Balti- 
more &  Ohio  with  headquarters  at  Balti- 
more,  Md. 

Marcus  A.  Dow,  formerly  general  safe- 
ty agent  of  the  New  York  Central,  has 
been  chosen  president  of  the  National 
Safety  Council. 

J.  W.  Riley  has  been  appointed  district 
manager  of  the  Car  Service  Division  of 
the  American  Railway  Association  with 
headquarters  at  St.  Louis,  Mo. 

Philip  H.  MinshuU,  master  mechanic  of 
New  York,  Ontario  &  Western  at  Mid- 
dletown,  N.  Y.,  retired  on  November  1, 
after  service  of  nearly  fifty  years  with  the 
company. 

Walter  Freyman,  Daniel  O'Connell. 
Fred  G.  Ripkey  and  Thomas  Sheclian  I'.avc 
been  appointed  traveling  firemen  on  the 
Lehigh  &  Susquehanna  Division,  and 
George  Weller  and  Andrew  Dow  on  the 
Central  Division  of  the  Central  Railroad 
of  New  Jersey. 

E.  H.  McFadden  has  been  appointed 
master  mechanic  of  the  St.  Louis  South- 
western at  Pine  Bluff,  Ark.  He  was  for- 
merly assistant  superintendent  of  shops  at 
the   same   point.     A.    Townsend.    formerly 


traveling  enigneer,  has  been  promoted  to 
the  position  of  assistant  superintendent  of 
shops. 

James  H.  Calkins,  an  engineer  on  the 
New  York  Central,  has  been  retired  under 
the  70-year  age  limit.  Mr.  Calkins  has 
the  distinction  of  having  piloted  the 
Twentieth  Century  Limited  from  Elkhart 
to  Toledo  on  its  initial  run  in  1902.  When 
he  piloted  the  New  York  Central's  crack 
train  into  Elkhart  on  his  last  run  he  com- 
pleted S3  years  of  railroad  service. 

George  Geer  of  Bozcman.  Mont.,  83 
years  of  age,  believed  to  be  the  oldest  lo- 
comotive engineer  in  the  United  States, 
has  decided  to  turn  over  his  engine  to  the 
newer  generation. 

Although  Mr.  Geer  declares  his  eye  to 
be  as  bright  and  his  brain  as  clear  as  they 
were  in  1854,  when  he  began  railroading, 
he  thinks  54  years  on  an  engine  and  67 
years  as  an  active  railroader  entitled  him 
to  one  of  the  comfortable  pensions  of  the 
Northern  Pacific  Railway.  Despite  his 
advanced  years,  Mr.  Geer  has  always — 
even  up  to  his  last  service  days — passed 
witli  high  rank  the  most  exacting  examina- 
tions and  tests  of  his  profession  and  held 
his  seniority  until  just  a  few  days  ago. 
when  he  resigned  to  go  on  the  retired  list. 


pany,  Pittsburgh.  Pa.  Blake  C.  Hopper, 
formerly  with  the  .American  Steel  Foun- 
dries, has  been  appointed  secretary-treas- 
urer of  the  Minnesota  Supply   Company. 


New     Northwestern     Agents     Flannery 
Bolt  Co. 

The  Minnesota  Supply  Company  with 
offices  in  the  Pioneer  Building.  St.  Paul. 
Minn.,  has  been  appointed  northwestern 
representative  of  the  Flannery   Bolt  Com- 


Norwalk  Iron  Works  Opens  General 
Western  Offices 
The  Norwalk  Iron  Work  Company, 
pioneer  builders  of  compressors,  manufac- 
turing air  and  gas  compressors  for  all  pur- 
poses and  also  refrigerating  machinery, 
with  general  offices  and  works.  South 
Norwalk,  Conn.,  has  just  opened  a  Chi- 
cago office.  It  is  located  at  627  W.  Wash- 
ington Boulevard  and  is  in  charge  of  Mr. 
L.  R.  Bremser  who,  for  thirteen  years, 
was  associated  with  The  Gardner  Gov- 
ernor Company.  He  is  thoroughly  familiar 
with  all  angles  of  the  compressor  business. 

Standard   Stoker   Company 

The  stockholders  of  the  above  company 
at  their  annual  meeting  re-elected  W.  A. 
Earner  as  president.  Mr.  Lamer  is  also 
vice-president  of  the  Peyton-duPont  Se- 
curities Co.  Other  officers  of  the  company 
are:  Vice  president,  Eugene  duPont,  also 
director  E.  I.  duPont  deNemours  Co.; 
secretary  and   treasurer.   T.   W.   Keithley. 

Frank  P.  Roesch,  formerly  western 
manager  of  the  company  at  Chicago  has 
been  advanced  to  the  position  of  sales 
manager  of  the  company  at  Chicago,  has 
Mr.  Roesch  has  had  wide  experience  in 
the  railway  mechanical  department.  He  is 
considered  an  authority  on  all  subjects 
pertaining  to   locomotive   operation. 
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Books,  Catalogues,  Etc. 


The  Story  of  the  Komc.  \\\jlcrton.m  '9 
Ogdaisburgli  Kaihoad,  by  Edward  llun- 
gerford,  269  pages.  Robert  M.  McBridc 
&  Co.,  New  York, 

It  has  been  said  that  every  e\eiit  contains 
tlie  elements  of  romance.  But  one  would 
hardly  expect  it  to  be  possible  to  weave  a 
romance  out  of  the  construction  and  op- 
eration of  a  railroad  built  through  a  coun- 
try nearly  as  flat  as  a  pancake  and  with- 
out even  the  clement  of  a  frontier  to  assist. 
Yet  tliis  is  what  Mr.  Hungerford  has  suc- 
ceeded in  doing,  and  one  is  led  to  suspect 
that  the  secret  of  the  matter  lies  in  the 
fact  that  he,  himself,  is  a  product  of  the 
country  through  which  the  road  runs.  Ik- 
carries  the  name  of  an  old  Jefferson  County 
family  and  many  of  the  things  that  he  re- 
lates, belong  to  the  traditions  of  that  north 
country. 

That  Watertown  should  have  made  an 
early  attempt  to  secure  a  rail  communica- 
tion with  the  New  York  Central  was  most 
natural  because  of  its  location  on  the  Black 
River  which  flows  over  a  series  of  falls, 
from  above  the  town  to  its  tnouth  at 
Sacketfs  Harbor.  But  money  was  difficult 
to  obtain,  and  the  struggle  of  the  men 
who  fathered  the  road  and  finally  brought 
it  into  being  is  told  in  a  manner  that  runs 
a  close  second  to  a  real   thriller. 

Then  there  were  the  heroic  efforts  to 
keep  it  open  in  the  winter,  in  the  days 
when  there  were  no  rotary  plows,  when 
twenty-five  foot  drifts  abounded  in  th? 
Richland  plains  and  the  snow  was  shoveled 
from  platform  to  platform,  up  and  up,  un- 
til the  line  was  cleared. 

He  tells  of  the  personnel  of  officers  and 
men,  and  lingers  with  delight  over  the 
memories  of  the  fleet  brass-bedecked  and 
bedizened  locomotives  that  were  the  pride 
of  their  runners  and  the  admiration  of  the 
community. 

Then  comes  the  dark  days  of  the  Sam 
Sloan  administration  when  the  road  was 
wrecked  and  stripped,  to  fall  at  last  into 
the  hands  of  a  great  system  and  become 
merely  one  of  its  divisions. 

But  it  had  its  past,  a  brilliant  past,  dur- 
ing which  it  was  loved,  admired  and 
abused,  and  it  is  about  this  that  Mr.  Hun- 
gerford has  woven  a  most  interesting 
story. 


ner  of  things.  Its  connnittees  have  done 
an  immense  amount  of  patient  research 
work,  some  of  which  has  been  of  great 
economic  value.  The  mass  of  the  whole 
is  more  than  is  generally  understood. 
Even  in  the  volume  under  consideration 
there  are  163  of  the  "tentative"  grade, 
covering  the  wide  range  from  shipping 
containers,  through  a  mass  of  methods  of 
chemical  analysis  to  the  determination  of 
the  physical  characteristics  of  various 
metals. 

Among  the  specifications  there  ar" 
eighteen  relating  to  steel,  wrought  and  cast 
iron,  most  of  which  are  of  special  interest 
to  the  railroads.  One  of  these  is  that  for 
chilled  cast  iron  wheels.  This  calls  for  a 
chemical  specification,  which  will  probably 
have  to  fight  its  way  through  a  deal  of 
strenuous  opposition  before  it  ceases  to 
be  tentative. 

One  of  the  features  in  the  presentation 
of  some  of  the  standards  is  the  use  of 
English  measurements  followed  by  their 
metric  equivalents:  another  point  that  is 
still  far  from  adoption. 

It  is  impossible  and  undesirable  to  so 
much  as  list  the  standards  that  are  here 
presented  for  criticism  preceding  a  final 
acceptance  and  advancement,  but  in  look- 
ing over  the  list  published  at  the  end  of 
the  volume,  it  seems  as  though  tlicre  were 
very  few  subjects  within  the  range  of 
human  knowledge  that  had  not  been 
touched  upon. 


Tentative  Standards,  1922,  of  the  Ameri- 
can Society  for  Testing  Materials.  774 
pages.  Published  by  the  Society,  Phila- 
delphia, Pa. 

Tentative  standards,  in  this  case,  closely 
resemble  in  status  and  effect,  the  recom- 
mended practice  of  the  old  Master  Car 
Builders'  and  Master  Mechanics'  Associa- 
tions. They  are  on  trial,  on  probation  for 
a  time  before  being  advanced  to  the  posi- 
tion and  dignity  of  a  real  standard. 

For  many  years  this  society  has  been  de- 
veloping standards  for  all  sorts  and  maii- 


The      .ycchaiiisiii      of      Lubrication,      by 
William    Stone;    36   pages:    7}4    >"•    ^V 
9l2   in.     Industrial  Australian  and  Min- 
ing  Standard,   Melbourne. 
The   author    of    this    pamplet    was    for- 
merly the  chief  electrical  engineer  of  the 
Victorian  Government  Railways,  and  in  it 
he  has  set  forth  the  principles  of  lubrica- 
tion as  they  have  become  established,  prin- 
ciples  that   are,   for   the    most   part   based 
upon     the     well-known     investigations     of 
Beauchamp  Tower  in  1883  and  the  mathe- 
matical  analyses   that   were   made   of   his 
results  by  Prof.  Osborne  Reynolds  and  A. 
G.  M.  Michel!. 

Mr.  Tower  was  engaged  in  making  a 
series  of  investigations  on  lubrication  for 
the  Institution  of  Mechanical  Engineers 
for  the  determination  of  the  factors  of  re- 
sistance under  various  conditions  when, 
to  use  his  own  words : 

"A  very  interesting  discovery  was  made 
when  the  oil  bath  experiments  were  on  the 
point  of  completion  :  the  experiments  being 
carried  on  were  those  on  mineral  oil :  and 
the  bearing  having  seized  with  625  lbs. 
per  sq.  in.  the  brass  was  taken  out  and 
examined,  and  the  experiment  repeated. 
While  the  brass  was  out,  the  opportunity 
was  taken  to  drill  a  '-^-in.  hole  for  an  or- 
dinary lubricator  through  the  cast-iron  cap. 
and  this  brass.     On  the  machine  being  put 


together  again  and  started  with  the  oil 
in  the  bath,  oil  was  observed  to  rise  in  the 
hole  which  had  been  drilled  for  the 
lubricator.  The  oil  flowing  over  the  top 
of  the  cap  made  a  mess,  and  an  attempt 
was  made  to  plug  up  the  hole,  first  with 
a  ciirk  and  then  with  a  wooden  plug.  When 
the  machine  was  started  the  plug  was 
slowly  forced  out  by  the  oil  in  a  way 
which  showed  that  it  was  acted  on  by  a 
considerable  pressure.  .\  pressure  gauge 
was  screwed  into  the  hole,  and  on  the  ma- 
chine being  started  the  pressure,  as  in- 
dicated by  the  gauge,  gradually  rose  to 
above  200  lbs.  per.  sq.  in.  The  gauge  was 
only  graduated  to  200  lbs.,  and  the  pointer 
went  beyond  the  highest  graduation.  The 
mean  load  on  the  horizontal  section  of 
the  journal  was  only  lOf)  lbs.  per  sq.  in. 
This  experiment  showed  conclusively  that 
the  brass  was  actually  floating  on  a  film 
of  oil,  subjected  to  a  pressure  due  to  the 
load.  The  pressure  in  the  middle  of  the 
brass  was  thus  more  than  double  the  mean 
pressure.  No  doubt  if  there  had  been  a 
number  of  pressure  gauges  connected  to 
various  parts  of  the  brass  they  would 
have  shown  that  the  pressure  was  highest 
in  the  middle  and  diminished  to  nothing 
towards  the  edges  of  the  brass," 

This  was  the  starting  point,  on  which. 
tile  mathematicians  based  their  work,  the 
result  of  which  showed  that  the  position 
of  the  journal  under  the  bearing  varied 
on  either  side  of  the  center  line  according 
to  the  work  that  it  has  to  perform,  so- 
that  the  thickness  of  the  film  of  oil.  on 
which  it  is  carried,  varies,  and  that  this 
film  must  be  subjected  to  a  pressure  such 
p.s  Mr.  Tower  found.  The  analysis  also- 
showed  that  a  positive  pressure  in  the  oil 
film  can  only  be  produced  where  the  film 
is  diminishing  in  thickness,  and  that  where 
the  film  has  an  increasing  thickness  in  the 
direction  of  motion,  the  pressure,  if  above 
atmospheric,  will  diminish  to  that  value, 
and  if  the  divergence  between  the  journal 
and  brass  continues  further,  the  pressure 
will  become  negative  and  the  film  wilt 
lupture  and  cease  to  fill  the  place  between 
fbcm.  The  film  will,  however,  remain 
continuous  where  it  exists,  and  will  com- 
pletely separate  the  brass  from  the  journal 
unless  an  excessive  load  be  applied. 

It  was  also  shown  that  when  the  op- 
crating  conditions  are  such  that  the  mini- 
mum thickness  of  the  oil  film  is  one-half 
of  the  difference  of  the  radii  of  the  brass 
and  journal,  that  the  angular  position  of 
the  thinnest  part  of  the  film  is  about  40' 
degrees  to  the  off  side  of  the  perpendicular 
through  the  center  of  the  brass,  and  this 
is  the  condition  under  which  the  bearing 
will  carry  the  maximum  safe  load. 

It  was  also  shown  that  the  same  prin- 
ciples which  control  the  lubrication  of 
circular  bearings  apply  with  equal  force 
to  plane  surfaces,  namely,  that  if  they  are 
to  be  efficiently  lubricated  they  must  not  be 
parallel  to  each  other. 
These  are  a  few  of  the  points  that  Mr. 
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Stone  has  brought  out  in  his  pamphlet, 
which,  taken  as  a  whole,  is  an  exceedingly 
clear  and  complete  exposition  of  the  prin- 
ciples of  lubrication.. 


A  Study  of  Air  Steam  Mixtures 

The  investigation  of  air-stream  mixtures 
is  the  outgrowth  of  an  investigation  of  the 
relieating  of  compressed  air  by  C.  R. 
Richards,  former  Director  of  the  Engi- 
neering Experiment  Station  and  Dean  of 
the  College  of  Engineering,  and  J.  N. 
Vedder,  Research  Assistant  in  Mechanical 
Engineering  of  the  University  of  Illinois, 
the  results  of  which  have  been  presented 
in  Engineering  Experiment  Station  Bul- 
letin No.  130.  In  this  earlier  investigation 
the  employment  of  steam  as  a  reheating 
agent  was  found  to  result  in  an  increased 
thermal  efficiency  for  the  mixture  of  air 
and  steam,  as  compared  with  the  use  of 
either  air  or  steam  separately,  in  an  en- 
gine operating  expansively.  These  results 
were  such  as  to  justify  a  further  study  of 
air-steam  mixtures. 

It  is  the  purpose  of  this  bulletin  to  treat 
the  subject  of  air-steam  mixtures  in  con- 
siderable detail  both  by  meajis  of  a  theo- 
retical discussion  and  by  reporting  actual 
tests  made  with  different  proportions  of 
air  and  steam  at  different  initial  air  tem- 
peratures and  under  various  load  condi- 
tions. To  facilitate  the  practical  applica- 
tion of  the  results  secured,  the  thermal 
properties  of  various  mixtures  are  pre- 
sented in  the  form  of  Mollier  charts.  These 
charts  will  greatly  simplify  the  solution  of 
problems  connected  with  the  subject. 
Copies  of  Bulletin  No.  131  may  be  ob- 
tained without  charge  by  addressing  the 
Engineering  Experiment  Station,  Urbana, 
Illinois. 


Conveying  Machinery  Catalogue 

The  Link-Belt  Company,  of  Chicago, 
Philadelphia  and  Indianapolis,  announces 
the  completion  of  a  new  General  Catalog 
No.  400  which  embraces  their  entire  line. 
It  is  the  most  complete  book  they  have 
ever  issued  on  this  subject.  It  contains 
832  pages,  is  cloth  bound  and  can  be  ob- 
tained from  any*  Link-Belt  branch  office. 

This  catalog  not  only  includes  the  com- 
plete Link-Belt  line,  but  also  the  products 
of  the  H.  W.  Caldwell  &  Son  Company 
plant   of   that  company. 


Railway    Business    Association 

The  annual  meeting  of  the  Railway 
Business  Association  was  held  November 
9,  at  the  Hotel  Commodore,  New  York. 
In  presenting  its  annual  report,  the  gen- 
eral executive  committee  said  that :  "Con- 
tinuance of  railway  buying  depends  upon 
the  confidence  of  railway  equipment 
financiers  and  investors  in  the  adequate  in- 
come policy  of  the  government.  We  are 
facing  a  period  of  active  attempts  to  re- 
peal    or     weaken     the     adeauate     income 


clauses  of  the  Transportation  Act.  The 
Railway  Business  Association  is  the  only 
organization  concentrating  on  watching 
and  resisting  that  movement.  Railway 
executives  of  many  other  associations  rely 
on  the  Business  Association  for  co-opera- 
tion before  taking  voluntary  action ;  there- 
fore, the  association  carries  important  re- 
sponsibilities." 

The  business  meeting  was  followed  in 
the  evening  by  the  fourteenth  annual  of 
the  association,  which  was  largely  attended 
by  the  members,  the  railway  supply  man- 
ufacturers of  the  country  and  their 
guests.  President  Alba  B.  Johnson  of 
Philadelphia  presided,  and  reviewed  the 
work  of  the  association  during  the  year. 
The  other  speakers  of  the  evening  were 
Charles  B»  Markham,  president  of  the 
Illinois  Central;  James  A.  Emery,  Coun- 
sel of  the  National  .\ssociation  of  Man- 
ufacturers, and  the  Hon.  George  Wharton 
Pepper,  United  States  Senator  from 
Pennsylvania. 

President  Markham  dealt  with  the 
shortage  of  transportation  in  his  address, 
which  we  publish  elsewhere  in  this  issue. 

Public-  Opinion  and  Railway  Labor  Dis- 
putes was  the  subject  of  Mr.  Emery's  ad- 
dress, in  which  he  dealt  with  the  unsatis- 
factory provisions  of  tlie  Transportation 
Act. 

The  subject  of  Senator  Pepper's  address 
was.  The  Safety  Point  in  Railway  Regu- 
lation. 


Results    of    Government    Ownership    in 
Canada 

The  Canadian  Governnicnl  for  several 
years  has  owned  and  operated  a  railway 
system  of  about  17,000  miles  in  direct  com- 
petition with  the  Canadian  Pacific,  which 
is  privately  owned  and  managed.  The  re- 
sult has  been  that  the  Canadian  Pacific, 
while  charging  the  same  rates  as  the  gov- 
ernment railway,  has  been  continually  able 
to  pay  dividends  of  10  per  cent  on  its 
stock. 

On  the  other  hand,  the  government- 
owned  and  managed  railways  have, 
through  yearly  deficits,  added  to  the  pub- 
lic debt  of  the  Dominion  since  1914  more 
than  $600,000,000.  all  of  which  money  has 
been  supplied  from  the  public  treasury. 
The  deficit  which  the  treasury  has  had  to 
make  up  for  its  nationally  owned  and  man- 
aged railways  amounts  to  taxation  ot 
about  $14  for  every  man,  woman  and  child 
in  the  Dominion,  or  in  a  family  of  five 
about  $70  a  year. 


Annual  Index  of  Railway  and  Locomo- 
tive   Engineering 

The  index  to  the  contents  of  volume 
35  of  Railway  and  Locomotive  Engineer- 
ing which  includes  the  twelve  issues  of 
the  year  of  1922  will  be  ready  for  dis- 
tribution about  December  30,  and  will  be 
furnished    to    subscribers    on    request. 


Use  of  the  Locomotive  Whistle 

Superintendent  T.  Ahern  of  the  Coast 
Division  of  the  Southern  Pacific,  in  a 
communication  to  the  locomotive  engineers 
says  that  extensive  tests  show  that  a 
whistle  call  for  a  station  should  never  be 
less  than  five  seconds,  the  long  blasts  of 
the  crossing  signal  two  and  a  half  seconds, 
and  the  short  ones  one  second.  Particu- 
lar care  should  be  exercised  to  cut  off  tht.- 
blasts  sharply  and  not  to  slur  them.  It 
is  of  the  utmost  importance  in  causing 
sound  to  travel  that  these  instructions  be 
carried  out.  After  sounding  a  whistle  cut 
ofif  the  steam  completely  and  allow  a  per^ 
ceptible  time  to  elapse  between  the  blasts. 
They  then  are  carried  to  a  distance  very 
much  more  clearly  than  if  jumbled  into 
one  continuous  blast.  The  whistle  is  an 
important  safety  device. 


DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam    and   Air  Joint* 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Necettlty 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,    U.  S.   A. 


GEO.  P.  NICHOLS  A  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


For  Testing  and    Washing 
Locomotive  Boilers 


Rue  Boiler  Washer 
and  Tester 

SEJMD    FOR    CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa. 

Manufacturers  of  Injectors.   Ejectors. 

Boiler   Washers    and    Testers,    Boiler    Checks, 

Check  Valves. 
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